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‘Thoroughly 
Proved ... 


BY YEARS OF HARD 
EVERYDAY USE IN 
THOUSANDS OF PLANTS 


HATISER 


QUICK-CONNECTIVE 
PUSH-TITE COUPLINGS 








Tamper-Proof Socket 
Head — with leak- 
proof, minimum 
wear, locking device. 


SINCE 1915 


THE HANSEN 


4031 WEST 150th 


—AS EASY AS PLUGGING IN / 
YOUR ELECTRIC SHAVER 


Quick connection and disconnection —as 
easy as plugging in your electric shaver. 


Instant automatic flow or shut-off. 





Factory assembled socket head cannot be 


readily damaged—or have component Write for the 
parts lost by casual tampering. Hansen Catalog 


Here is an always ready 
reference when you want 


Locking pins afford large area contact 

with Plug—reduces wear to a minimum, information on couplings in 
a hurry. Lists complete 
range of sizes and types of 
Hansen One-Way Shut-Off, 
Two-Way Shut-Off, and 
Straight-Through Couplings. 


Representatives in Principal Cities...See Yellow Pages 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


STREET CLEVELAND 35 0H 





BRAND NEW IDEA... multiple positioning 
ina iy low cost package! 





fade signe! cell 
selector switch 
telephone dial 
thermostatic switch 
pressure switch 
timer & others 


Hanna-Powr Positioner 


air or oil 
cylinder 


Honno-Powr Positioner 





HANNA-POWR’ POSITIONERS 


THE NEW HANNA-POWR POSITIONER 
is a simplified, low-cost servo-mechanism used 
with air or hydraulic cylinders, electro-me- 
chanical or other power drives to respon- 
sively achieve predetermined positions. The 
POSITIONER will also feed a signal to a 
read-out station to indicate the position point. 
Controls, such as selector switches, timers, 
thermostatic switches and others, feed signals 
to the POSITIONER for station selection— 
as many as 14 per foot of stroke. Infinite vari- 
ations in positions are possible by simple 
movement of the adjustable limit switches. 


net geen ience In Building The Finest Cylinders, \ 





Stroke lengths may vary from a few inches to 
several feet to suit each application. 

HANNA-POWR POSITIONERS save the 
time of designing special controls and cams, 
offer convenience of installation with one 








simple mounting for a group of controls, and 
cut maintenance costs by protecting all con- 
trols in a sturdy, dust-tight housing. 

Your individual problems will suggest many 
uses for the HANNA-POWR POSITIONER. 
For more detailed information call your nearby 
Hanna Representative, (See “Cylinders” in 
the yellow pages), or write us for Catalog 500. 


5 and Other Hydraulic and Pneumatic Equipment 


(HE) Hanna Engineering Works 


1741 Elston Avenue * Chicago 22, Iilinois* BRunswick 8-2710 
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UAD-RINGS 


@ POSITIVE SEALING 
UNDER ALL CONDITIONS 
@ ELIMINATES ALL 
SPIRAL TWIST FAILURE 
@ FOUR FLEXIBLE 
SEALING SURFACES 
@ LOW FRICTION INSTALLATION 
@ HIGH DENSITY INJECTION MOLDED 
@ RUBBER COMPOUNDS TO FIT 
APPLICATION 




















LOW FRICTION INSTALLATION—is made possi- 
ble because of the exclusive quadrilateral design. 


This permits much higher rotary speeds and gives 
the seal much longer life. 


HIGH DENSITY INJECTION MOLDED —All QUAD- 
RINGS are molded by MR’s exclusive injection 


POSITIVE SEALING UNDER ALL CONDITIONS 
The MR QUAD-RING gives superior sealing in 
reciprocating, rotary, and static applications at 


pressures ranging from 0 on up 


ELIMINATES ALL SPIRAL TWIST FAILURE—This 


costly cause of O-ring failure is eliminated be 
cause the relatively square cross-section of the 


QUAD-RING will not roll 


FOUR FLEXIBLE SEALING SURFACES—gives 


double the sealing effectiveness of the O-ring be- 


molding process to give an exceedingly dense 
product. There are no voids to cause seal failure. 


RUBBER COMPOUNDS TO FIT APPLICATIONS 
MR compounds are designed to give the best 
possible service, using basic polymers such as 


natural or synthetic rubber, silicone or any other 


cause of the exclusive seal design. It prevents 
that will perform best under the specific conditions. 


leakage and requires less squeeze 
Quad Rings are manufactured under U. S. patents RE 24332 and 2,873,132 


FOR MORE INFORMATION AND 
COPY OF THE QUAD-RING APPLICATION 
AND INSTALLATION HANDBOOK ... 


WRITE ON YOUR LETTERHEAD FOR A FREE 


Wey “MR FACTS FOR FILING” COVER. 





DEPARTMENT 120 + 3630 WOODDALE AVENUE 
MINNEAPOLIS 16, MINNESOTA 
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FIXED BUNDLE .. 


Yfuiler 


HEAT EXCHANGERS 


¢ Flanged baffles . . . pioneered by YA eliminate vibration wear and 
provide maximum efficiency. 
¢ Rolled tube joints . . . industry accepted standard of quality con- 
struction 
Single and Multiple Pass Designs . . . available in 2” through 10° 
diameters 
Now available from stock. 


Ask for Bulletin HT-1A. 
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USEFUL 
LITERATURE 


COMPREHENSIVE NO. 403 CATALOG 

SHOWS ANCHOR "O” RING FLANGED 

HEAD HYDRAULIC HOSE ASSEMBLIES, 

CLAMP TYPE COUPLINGS, HOSE and 
WELD FITTINGS 


Fluid power equipment users will find this 
all new Anchor Catalog No. 403 most 
helpful in finding the “right” Anchor “O” 
Ring Flanged Head Hydraulic Hose As- 
semblies, Clamp Type Couplings, Hose and 
Weld Fittings for particular hydraulic ap- 
plications. 
The new Anchor catalog graphically illus- 
trates and describes Anchor's full range 
line of “O” Ring Flanged Head Pressed- 
On Couplings for such Anchor hose as 4 
and 6 Ply Super Spiral Wire, Three Heavy 
Wire Braid, Two Wire and Two Heavy 
Wire Braid, One Wire Braid, and Spiral 
Wire Suction Return. 
Anchor Clamp Type Couplings for Three 
Heavy Wire. Two Wire, Two Heavy Wire, 
One Wire, Hi-Burst Two Rayon, standard 
Two Rayon and Suction Return Spiral Wire 
Hose are also described. 
Specifications and valuable data on Anchor 
Weld Fittings for new flexibility and ver- 
satilirty in use of pipe and tubing in hy- 
draulic transmission lines cover Elbow 
Weld, “O” Ring Flanged Head Weld, 
Saddle Weld, Socket Weld, Split-Flange 
Halves and Components, Tank-Pilot Weld, 
Tee Weld, Weld Pipe Plugs, etc 
Of special interest are the newest, up-to- 
date SAE dimensions for Industrial Hy- 
draulic Flanged Tube, Pipe and Hose Con- 
nections—Four Bolt Split-Flange Type, and 
Port Dimensions for Bolted Flange con- 
nections. An Anchor “first”, the designs 
for these Anchor products have set the 
standard for the industry 
Anchor's FLANCO “O”" Ring Flanged 
Head Couplings used with Anchor's pat- 
ented Split-Flange Clamp, providing a low 
cost, streamlined, reusable, convenient no- 
thread, no leak “O” Ring connection are 
pictorially described, together with their 
application use. 
Detailed comprehensive data and cross- 
section views with all dimensions for all 
Anchor “O” Ring Flanged Head Hydraulic 
Hose Assemblies, Clamp Type Couplings, 
Hose and Weld Fittings are included, to- 
gether with valuable technical and engineer- 
ing data to assist fluid power equipment 
users in ordering these Anchor products 
... “first” for years in original equipment. 
Copies of the new Anchor Catalog No 
403, a practical working tool for spe- 
cifying and ordering Anchor top-quality, 
performance-proven “O” Ring Flanged 
Head Hydraulic Hose Assemblies, Split- 
Flanges, Clamp Type Couplings, Hose and 
Weld Fittings will be sent, on letterhead 
request, by writing Anchor Coupling Co., 
Inc. 366 North Fourth St., Libertyville, Il 
Sircle 13 on Time-Saver Card 
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ANC HOR ... THE PLEDGE OF 


ANCHOR 
FLANCO 4-BOLT 
SPLIT-FLANGE 
HALVES 
AND “O” RING, 
FLANGED HEAD 
COUPLINGS 


Andy Anchor Says: 
“When you ore faced with a 
problem in hydraulic plumb- 
ing, remember there's a qual- 
ified specialist in this field 
who is always availoble for 
consultation — your Anchor 
representative!” 


( 








PERFORMANCE 


Stop Leaks—"O” Ring gasket gets tighter ds 
pressure increases. 

Prevent Wedging of Pump or Valve Bodies with 
tapered threads. 

Allow repeated disconnection and reconnection 
without leaks — No threads to wear — no tapered 
seats to groove. 

Reduce Production Costs—costly threading op- 
erations eliminated. 

Simplify Connections — no separate swivel or 
union connections required. 

Permit Faster, Easier Connections — to disconnect, 
only one bolt need be removed. 

Are Available with Pressed-On or Reusable Cou- 
plings and with Weld-type Fittings. 


Flanco assemblies are your best bet for connec- 
tion of hose assemblies to valve or pump parts — 
for hose to manifold — for pipe to pipe, pipe to 
hose and hose to hose in high, medium and low 
pressure systems. 
Write for Catalog No. 402 
for complete description and specifications 


® 
INC. 


365 North Fourth St., Libertyville, Ill. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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PIICKIES Syston 


4-way, balanced, lapped spool and body assembly eliminates seals to provide 


J0MIEELON CYCE 


of total reliability in Alkon’s new Series A 14” air valves for vacuum to 
200 psi air service. Carbide-hard working and sealing surfaces at these 


ESI PR 


single solenoid valve 
double solenoid valve 
single pilot valve 
double pilot valve 














All actuators — hand, foot, solenoid, pilot and bleeder — 
in single or double combinations available for maximum 
circuit flexibility, easy installation, less maintenance. 


SUB-BASE MOUNTING FREE 


ALKON also manufactures versatile cylinders and 
pneumatic drill units. 


Write today for new 
free 24 page catalog. 


Alkon Products Corporation < 


200 Central Avenue, Hawthorne, New Jersey - HAwthorne 7-6633 
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Webster hydraulics raise production, lower costs 


Two ton push-up! Second story operators like 
this powerful lift truck speed material handling 
and construction — save time, money. Thanks 
to hydraulics! Fingertip control raises the 
load, lowers it — tilts it forward or back. And 
a Webster Directional Control Valve channels 
the action. Deftly. Accurately. 

Where space is at a premium — this versatile 
valve fits in. It’s the smallest size for rating! 
Operating pressures range to 2000 psi, shock 


bee he. a 


pressures to 5000 psi... with lowest back pres- 
sure. Inlet and outlet connections can be made 
from the same end to simplify hook up. And 
it’s provided with alternate porting positions. 
Sizes from single spool to 6 spools; capacities 
from 20 to 40 gpm. Parallel design permits 
control of up to 6 independent circuits ! 

Build construction equipment? Machines for 
industry or agriculture? Keep this Webster 
Directional Control Valve in mind. 


OIL HYDRAULICS DIVISION 


ELECTRIC 


ee RACINE-wis 


WEBSTER 


STACK TYPE 

DIRECTIONAL CONTROL VALVE 

Bulletin HY 1 contains complete engineering 
data — installation, performance, 
specifications. Write for it! 


<< 
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JUDGE FOR YOURSELF... 
Like every October issue for the 
past eight years, this one is out- 
standing for presenting the three 
top entries in the annual HYDRAU- 
tics & PNEUMATICS Prize Paper 
Contest. This year the winning 
articles represent outstanding 
work and original thinking in 
servovalves, pneumatic systems, 
and aircraft surface control, 

Continuing the high quality, of 
this year’s top awards, the four 
winners of $100 prizes treated 
both hydraulic and pneumatic de- 
sign in applications and develop- 
ment of basic technology. A cir- 
cuit design method in the British 
paper by Arthur Salek presents a 
fascinating puzzle-solver to set up 
almost any sequencing circuit 
using the minimum number of 
components. Dieter Tannenberg’s 
entry on shock presents equations 
to determine magnitude and 
velocity of shock waves. Prob- 
lems of hydraulic mobile equip- 
ment and missile ground handling 
are similar, as shown by Fred 
Weir's paper on equipment for 
lifting and handling rocket en- 
gines. Frank Acton, winner of 
last year’s first prize, scores again 
by describing development of a 
3-position cylinder for a machine 
tool. 

These papers and those receiv- 
ing honorable mention will be 
published in coming issues. 





ulics & pneumatics 


SERVOS FOR ALL THEY'RE WORTH .. . Lots of at- 
tention is being focused these days on servovalves, and 
it’s notable that this year’s $500 winner, as well as several 
honorable mention entries, deal with these new and de- 
veloping components. The exhaustive treatment, Principles 
of Servovalves, that Werner Holzbock has written analyzes 
basic characteristics of flapper-nozzle, jet-nozzle, and 
spool valves. Understanding what a valve can do is es- 
pecially important in designing servo systems where each 
component’s performance affects the others’. 


GOODBYE TO TRIAL AND ERROR ... Flow co- 
efficients are common in process and fluid handling sys- 
tem design, but their value is just being recognized for 
pneumatics. Basically the coefficient is a constant which 
relates fluid flow through a component to pressure drop 
across it. Gil Riske’s second prize winner, Using Flow Co- 
efficients to Design Pneumatic Systems shows the way to 
analytical system design that’s not expensively oversized, 
yet avoids excessive pressure drops. 


CRUSADER'S HYDRAULICS  ... Since it first began 
serving with the Navy in 1957, Chance-Vought’s F8U jet 
fighter has been a first line weapon. Hydraulic design of 
the latest version is discussed in the $200 winning, De- 
signing Dampers to Stabilize a Jet Fighter by J. R. Crissey. 
You can follow the design philosophy in the development 
of valve dampers, filtering, plumbing, cylinders, and pro- 
tection against corrosion. 


NCIHFPSSYT .. . No, you have not just caught H & P 
in a typographical error. That impressive abbreviation 
can be broken down into National Conference on In- 
dustrial Hydraulics, Fluid Power Society, See You There. 
Program and abstracts of the NCIH start on page 90. 
The FPS, a new organization, holds its first annual meet- 
ing the day before the conference. See page 42 for more 
details. 
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Now manifold any number 


of ROSS 4-way PACER 
valves with new Se COO Swen sibs te 


screws. All air connections are 
automatically made. 


PACER is the solenoid valve from ROSS that is 

capable of 1000 cpm, and more, has all JIC features 

and is built for super long life. Although this valve 

requires just seven watts of holding power, its min- 

imum internal orifice is a full ;; inch. Now you may asin Actin teest: Sin Waite 


put together as many of these fine valves as you de- them together and securing with 
two bolts. O-rings at the ports 


sire with just one air supply and one electrical con- . ‘ : 
: i : ae make air connections tight auto- 
nection to serve all valves, using this new building- matically. 
block manifold. Call your Ross representative or write 
for bulletin 322. — 


I<oss OPERATING VALVE COMPANY 


105 E. GOLDEN GATE e DETROIT, MICHIGAN 
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MECHANICAL 
LEATHERS 


in Design 
Engineering 
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Garlock leather packings are formed with minimum radius at heel to assure longer 
service life against cold and hot water, oils, air or fire-safe phosphate ester fvids, 
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Under many service conditions leather 
packings do a much better job than other 
materials in preventing leakage of 
hydraulic and pneumatic media. 


Low Coefficient of Friction—-Leather 
materials retain lubricants, create less 
than half the friction of other common 
packing materials. Lower friction means 
smooth easy movement and long 
service life. 


High Tensile Strength—Leather pack- 
ings will withstand the highest operat- 
ing pressures and shock loads because 
of their interwoven natural fiber 
structure. Average strength measures 
3000 PSI. 


Lower Cost—Based on longer service 
life and fewer overhaul or repacking 
jobs, leather packings save you in 
reduced downtime and maintenance 
labor. 


Will Not Score or Abrade—In rough 
unfinished cylinders, leather will polish 
metal surfaces which they contact, 
will not abrade under conditions which 
would destroy other packing materials. 
Long Storage Life-——Leather will not 
deteriorate due to oxidation or sun- 
light. They can be kept in stock in- 
definitely without ioss of essential 
qualities. 

In any of three leathers—BITAN*, 
Chrome, or Oak—Garlock can furnish 
all shapes, sizes, and designs of leather 
packings for hydraulic use. They’re 
made in a modern packing plant which 
maintains highest standards of quality. 
Molded Cups, “U” Packings, “V” 
Packings, Washers, Gaskets, Discs, 
Flange or Hat Packings are some of 
the more commonly specified types. 
Sizes range from '<%” O.D. leather 
washers for needle valves to 99” O.D. 
“U” Packings . . . rubber, plastic or 


wax impregnations. 


Contact your Garlock representative at 
the nearest of our 26 sales offices and 
warehouses throughout the U.S. and 
Canada. Or, write for Catalog AD-121, 
Garlock Inc., Palmyra, N. Y. 


Canadian Division: Garlock of Canada 
Ltd. 

Order from the Garlock 2,000 .. . two 
thousand different types of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 


*Registered Trademark 
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HYDRAULIC VALVES 


FIXED-FLOW 
REGULATORS 


Pressure-compensated flow and 
speed control that costs no 
more than an ordinary re- 
strictor. Rated at 3000 p.s.i. 
Sizes %” to 14%”. Controlled 
flow rates 0.1 to 100 g.p.m., cali- 
brated to your specifications. 
Also cartridge types. 


UNLOADING 
VALVES 


Simplify closed-center accumu- 
lator circuits. Internal pilot- 
operated valve provides fast, 
positive action, full valve open- 
ing, minimum leakage. 3000 
p.s.i. Port sizes %” and %” 
N.P.T.F. 


ADJUSTABLE 
FLOW REGULATORS 


Convenient adjustment of flow 
and speed. Wide choice of 
standard mountings and oper- 
ating devices. Compact, light- 
weight, low cost. Flow ranges 
to 40 g.p.m. Rated at 3000 p.s.i. 
Y2" N.P.T.F. ports. Also avail- 
able for 5000 p.s.i. 
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HIGH-PRESSURE 
CHECK VALVES 


Check valves, lock valves, and 
counterbalance valves that are 
easier to install, longer-lasting 
in performance. Simplify your 
hydraulic circuit design. Rated 
at 3000 p.s.i. Port sizes to 1” 
N.P.T.F. 


ATTACH TO YOUR LETTERHEAD — MAIL TODAY! 


Waterman Hydraulics Corporation 
725 Custer Ave., Evanston, III. 


Please send me the Waterman literature checked below: 
C) 16-page flow regulators catalog 

C] 16-page solenoid valves catalog 

[_] 12-page catalog on filters, check valves, fuses, etc. 


[_] Complete catalog on hydraulic valves and accessories 






































FOR 


) EASE OF 


FINISHING 
Jy HYDRAULIC 
~~ GYLINDERS 


SPECIFY 








B&W Job-Matched seamless mechanical tubing 


B&W ’s comprehensive quality control procedure provides . . . 


e good surface finish e dimensional accuracy 
e controlled uniform mechanical properties 
Quality is only one of the many reasons why it pays to specify B&W Seam- 
less Mechanical Tubing. And remember, matching tubes to jobs assures low 
optimum cost as well as ease of finishing. For more information call your 
local B&W District Sales Office or write for Bulletin TB-418. The Babcock & 
Wilcox Company, Tubular Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
ra-0000-su3 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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From Ojilgear Application-Engineering Files 
HOW OILGEAR APPLICATION-ENGINEERING AIDED CREATION OF MODERN MARINE STEERING GEAR 


CUSTOMER: 


DATA: This company’s technical staff concluded that 
marine steering gear could be modernized instead of 
merely being made larger and heavier. A design pro- 
gram to incorporate new electric and hydraulic devel- 
opments had the following basic objectives. 1: Ex- 
treme flexibility for normal application on all vessels 
requiring power steering. 2: New economy in system 
weight, size, and installed cost. 3: Simplicity, accu- 
» racy, reliability. 4: Full follow-up pilot house and 


A long-established Marine Engineering Company (name on request) 


auxiliary station control of rudder movement, speed, 
position. 5: Eliminate make-and-break, or sliding elec- 
trical contacts, relays, vacuum tubes, solenoid valves, 
heavy shafting, gears, racks, and linkage in the con- 
trol system. Smooth, positively indexed, rate respon- 
sive, stepless rudder movement control that is noise, 
shock, vibration, and pulsation-free. 7: Compatible 
with gyro-compass, automatic steering. 


Cilgear single or double-octing 


Oilgear Heavy-Duty ‘Power- 
Pak" in engine room, Complete 
with motor, Two-way, Variable 
Displacement Pump, small reser- 
voir, and controls. Unit can also 
be “V"-belt driven from main 


cylinders for single, double, or 
druple application as required 

by vessel size. Units shown 
are single-acting, clevis- 


Pilot house command unit can be 
wheel or iever acivated. Com- 
mand LVDT— "A" {lineor, vari-~ 
(J able, differential transformer) is 
shown behind bulkhead or panel. 





To 110 VAC power 
supply (69-cycle — 
50 watts mox.) 


ae) 


- 


N 


adjustable hy- 
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4-conductor 
#18 AWG. 
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Oilgear servo (T) and 
signal ponels ip). Compact, con be 








tvoT — "Cc" 


propulsion engine. 


draulic cush- 
ions. 


Steel Tubing 


Follow-up LVDT — “D”™ 
coupled mechanically 
to rudder stock 











readily bulkhead-mounted in pilot house 
or engine room. 


auxiliary commond transformer—iVOT — ‘“B™ 


SOLUTION: Above schematic symbolizes an Oilgear Fluid 
Powered, electrically controlled, marine steering system utiliz- 
ing the newest electric-hydraulic developments. Actual installa- 
tions using this new Oilgear “electro-feedback-hydraulic-servo- 
control system” have exceeded ALL of the customer’s original 
engineering objectives...proof of Oilgear’s cooperation and 
teamwork to help solve design engineer’s problems. Oilgear 
Heavy-Duty “Power-Paks” are complete, ready-to-install power 
units in sizes and types to meet every marine need. No 
auxiliary valves, pumps, controls, reservoirs, or “plumbing” 
are required. Oilgear “Custom-Quality” single and double-act- 
ing cylinders can furnish the “muscle” to control any type 
vessel. Oilgear ServoControl Division’s rugged, compact tran- 
sistor-servo-amplifier and control system is further proof of 
Oilgear progressive, pioneering, engineering service. Connec- 
tions between the amplifier and signal generators can be made 
by any competent electrician. 

In every industry, manufacturers and users recognize and 
trust the name “Oilgear” for dependable, lowest-cost-per-year 
operation. 


For similar practical solutions to YOUR linear or rotary 
Controlled-Motion problems, call the factory-trained Oilgear 
Application-Engineer in your vicinity. Or write, stating your 
specific requirements, directly to... 


THE OILGEAR COMPANY 


Application-Engineered Controlled Motion Systems 
1564 WEST PIERCE STREET MILWAUKEE 4, WISCONSIN 


For fanking rudder applications, a second system is used. | 


OPERATION: LVDT units (A, B, C, D) are actually coils with 
a core or slug moved axially in the coil airgap. When core is at 
central position there is a “null” signal. Maximum signal is 
emitted at maximum limits of travel —either “in” or “out.” 
Movement of wheel or steering lever displaces core of command 
LVDT (A or B), producing a signal that is compared in tran- 
sistor amplifier (T) with the signal from rudder stock — 
LVDT (D). Resulting difference between these two signals is 
called the “error” signal — built up to usable current strength 
by amplifier (T). Amplified signal is applied to an AC torque 
motor on Oilgear Two-way, Variable Displacement Pump (PV), 
imparting movement in amount and direction as ordered to a 
hydraulic servo valve — stroking pump (PV) to supply ordered 
direction and volume to rudder actuating cylinders (X, Y). As 
rudder moves, coupled LVDT (D) is displaced to reduce error 
signal to zero—at which point the cycle is complete. Durin 
this cycle, pump LVDT (C) has also been sending its signa 
to the canalilier for comparison, insuring that pump output is 
always under error signal control. Rapid motion of the com- 
mand wheel or lever generates a large error signal, resulting in 
full rudder speed. Similarly, a slow command movement re- 
sults in a slow rudder speed. 


RIGHT: Oilgear Size 3, 
Heavy-Duty ‘‘Power- 
Pak” with Two-way, 
Variable Displacement 
Pump, motor, reservoir 
and controls ... “as 
shipped,” ready for 
installation with an 
“electro-feedback” sys- 
tem described above. 
This unit is now in 
use on a new 144’ x 
55’ x 5’ draft ferry 
boat of 483-ton dis- 
placement. 

Similar Oilgear Sys- 
tems are being used 
on other vessels for 
both steering and 
flanking operations. 
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SYNCLINAL FILTER 


Qvn400 O.E.MA 
cont be wing | 





16 years ago, Marvel Engineering Co. 
produced the first filter designed to 
maintain the cleanliness of oils, im- 
perative in hydraulics and other low 
pressure circulating systems. Accept- 
ance of Marvel Synclinal Filters to 
meet these rigid requirements sparked 
the surge to our leadership in this 
field, the status we presently main- 
tain. This fact is attested by well over 
900 Original Equipment Manufac- 
turers, who are installing Marvel 
Synclinal Filters as standard 
equipment. 


For further information— 
write, wire or phone: 


Check these EXCLUSIVE Marvel Features: 


BALANCED SYNCLINAL DESIGN. The all-important 
balance between ACTIVE filtering area and storage capacity 
for filtered out particles in Marvel Synclinal Filters provide 
longer periods of efficient filtration and dependable protection 
on hydraulic and other low-pressure circulating systems. 


CONSTRUCTION. Marvel Filters are of sturdy construc- 
tion with all parts interchangeable. Should any part become 
damaged by accident or mishandling, you need only to replace 
the damaged part rather than purchasing a complete new 
filter. Your first cost may very well be your only cost. 


VERSATILITY. Marvel Synclinal Filters are available for 
Sump or Line installations. Eight individual capacity sizes from 
5 to 100 G.P.M. You can get a filter for the particular fluid you 
are using—regular petroleum base hydraulic oils, all types of 
Fire-resistant hydraulic fluids, coolants, lubricants or water. 


|\~ DEGREE OF FILTRATION. Filtering media in Marvel 


Synclinal Filters is Monel Wire Cloth available in mesh sizes of 
30-40-50-60-80-100-150 and 200 to meet your degree of filtration 
requirements. Before fabricated into Marvel Synclinal Filters, 
all wire cloth is subjected to rigid inspection at our plant. No 
factory rejected cloth or remnants are ever used. 


EASY TO CLEAN. Marvel Filters are easily disassembled, 
thoroughly cleaned and re-assembled in a matter of minutes— 
resulting in the equivalent of a brand new filter, ready for 
another long period of efficient service. 


MMEDIATE DELIVERY. Marvel not only delivers a top 

ade filter in both quality and performance, but delivers 

IMMEDIATELY —a phone call can get your shipment on its 
way TODAY! 





MARVEL ENGINEERING company AqzzmxxxH | ‘at = 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, ILL. + PHONE: JUniper 8-6023 
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IT’S WHAT HAPPENS ON 


Address your letters to: Editor, Hy- 
| prautics & Pneumatics Macazine, 812 
| Huron Rd., Cleveland 15, Ohio. 


THAT COUNTS! BHEW ‘on- 


the-job’ performance saves you | Coiled tubing 
money! Costly breakdowns and ex- TO THE EDITOR: 
pensive maintenance do not make I have read your special report 
for efficiency. With BHEW products | “Plastic Lines” in the April issue 
you are assured of dependable per- - HYDRAULICS & PNEU- 
. : I cs. 
formance, long life and easy main- I am extremely interested in 
tenance. These are the custom fea- | obtaining information on coiled 


tures that characterize all BHEW _| nylon tubing. Could you refer me 
products. | to the source of this tubing, also 
| fittings for such a line? 
The size I am interested in is 
for 4 inch port. 





WILLIAM C. CHAMBERLAIN 
Design Engineer 

J. W. Greer Company 
Wilmington, Mass. 


Information has been sent. 


_ Hydrostatic drives 


TO THE EDITOR: 


Our engineering group has been 
_ working on various projects, sev- 
al of these are in the hydraulic 
motor and pump category. 
Recently considerable space has 
been devoted to the use of hydro- 
| static drive mechanisms. Would 
| you be in a position to tell us 
where information has been 
| printed on this subject. We are 
aware of the items covered in the 
Industrial Arts Index but would 
| like any further reference material 
| not covered by these listings. 
Would you please send us re- 
prints and any information you 
can supply us on this subject. 
E. R. NETTLES 
Supervisor 
Market Analysis Section 


American Bosch Arma Corp. 
Springfirld, Mass. 


We have printed a number of 
INTEGRITY - CHARACTER - QUALITY | ‘ticles telling design details of 


equipment using a combination of 
hydraulic pump and motor. We 


BENTON HARBOR ENGINEERING WORKS, INC. | are enclosing our annual indexes 
622 Langley Avenue - St. Joseph, Michigan Continued on page 18 
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APPROACH YouR ™ 
DESIGN PROBLEMS from ANY ANGLE 


Licensed Under 
Pat. No. 2481404 


Se y Exhaustive Tests at 3000 


p.s.i. through 1% million 


Low Cost Industrial or ge gy Saws 


covered with abrasives and 

dirt, simulating field conditions, 
SWIVEL CONN ECTORS proved EASTMAN'’S Industrial 
Swivel Connector satisfactory 


in every respect and did not 
cause failure of any kind. 





Yes, you can approach your design problems from any angle 
from any of the six sides of EASTMAN’S newly improved 
Industrial Swivel Connector. 





Never before has any fitting equaled its adaptability and versa- 
tility. You can stack them, line them up parallel, horizontal or Cut corners while you cut costs 
vertical ... in a “‘T,” if need be. with these economical Eastman 


. : , trial Swivel Connectors. 
Not only can you simplify design problems, but you can Industria , 


improve the maneuverability of your equipment. . . raise or lower 
buckets or blades. You are able to change the angle of the cut Eliminate installations of 
right or left, up or down . . . on the go. lengthy, complicated hose assemblies, 


EASTMAN Industrial Swivel Connectors eliminate costly hose junction boxes and multiple adapters. 
failures due to excessive flexing; permit use of shorter lengths of 
hose and help eliminate complicated assemblies. é 

‘ ; ; ‘ et ee Improve uniform power delivery and 

Improved interior design provides balanced” fluid flow at operating efficiency, reduce costly 
any angle. Chrome hardened, cadmium plated interior surfaces, field replacement and down time. 
burnished to a mirror finish, improve performance. SIX sealing 
rings: 2 leather dust seals, 2 synthetic back-up washers and 2 quad @ LOW TORQUE—Freedom from friction, even under high 
rings of oil-resistant rubber (—40° to +200°) assure dust-free pressure. 


field service and less down time. @ WIDE RANGE—Operating pressures up to 3000 psi. 
trouble-free operation through wide temperature range 


If you have been “designing around” Swivel Connectors (—40° to +200°). 
because of high cost . . . rest assured that EASTMAN’S Industrial @ ROTATION—Full 360° for all manifolds. 
Swivel Connectors will not only reduce your original cost but @ SIZES—Steel, plated for corrosion protection—'"’, 
: . %"', 1, 1%". Other sizes available on request. 
lower your customers’ operating costs as well. 
Write for 
Technical 
Bulletin No. 59 


on Eastman's 
new improved 


tma MANUFACTURING COMPANY swivel 
DEPT. AH-10 MANITOWOC, WIS connector. 
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WHY PUMCUPS 
MAKE A 
DIFFERENCE 


Darcova Pumcup 





Darcova 45° Bevel Type Pumcup 








@in reciprocating pumps 
@in air and hydraulic cylinders 


With Darcova Pumcups in your cylinders, there’s less fluid 
slippage. High volumetric efficiency is maintained and 
Pumcups outlast other packings at least 3 to 1! There’s less 
down-time! Lower power cost! Smoother operation! Less 
maintenance and replacement! 

Longer life is the result of truly advanced cup engineering, 
including 100% nylon composition, plus a choice of types, 
textures and precision sizes to exactly match fluid, cylinder, 
pressure and temperature conditions. 

These same factors contribute to prolonged high efficiency by 
permitting full advantage of the “cup principle”. Thus fluid pres- 
sure always keeps Pumcups snug against cylinder wall, despite 
eventual wear, while the total frictional load is minimized. 

Send for Bulletin 5503. It will give you a// the facts. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 15, Pa. 


TRADE MARK 


for 1958 and 1959. You'll find 
these articles listed under “Fluid 
Motors”. In December 1956 we 
devoted an entire issue to hydro- 
static drives on mobile equipment. 

If you can give us more specific 
information on what type of equip- 
ment you are considering or what 
type of drive you have in mind, 
we believe we can be of more help 
in selecting the articles that would 
be valuable to you. 


Automatic tension control 
TO THE EDITOR: 


In your March issue of HYDRAU- 
Lics & PNEUMATICS we noted an 
item on automatic tension control 
produced by Web Control Corpo- 
ration. We would appreciate some 
additional information on this sub- 
ject and would also appreciate 
your letting us have the address. 

H. J. ANDERSON 
H. H. Anderson & Co. 
Toronto, Canada 

This tension control is manu- 
factured by Web Control Corp., 
318 Briarcliff Rd., West Engle- 
wood, N. J. We suggest you con- 
tact the company directly for more 
information. 


Fluid nomenclature 
TO THE EDITOR 


The article “High Temperature 
Fluids for the B-58”, March 1960, 
issue, contains, I believe, some 
misinformation which should be 
clarified: 

1. The current designation of 
MIL-0-5606 is MIL-H-5606A. 
2. The WADC fluid referred to as 
MIL-O0-8200 is MLO8200. MLO 
designates materials laboratory oil. 
3. The 85% silicate ester and 
15% diester oil is a silicate rather 
than silicone oil. The correct des- 
ignation for this fluid is MLO 
85/15. 

c. W. GALLOWAY 

Dept. A-852 

Douglas Aircraft Company 


Santa Monica, Calif. 
vvyv 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


1 One Piece Piston 


2Hard Chrome 
Cylinder Bore and 
Piston Rods 


3High Tensile 
Steel Tie-Rods 


4cCushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush- 
ion for air, or Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6Solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


October, 1960 


7 Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


“vV" Type, Self- 
djustinge Rod 
Packing 


9Piloted Packing 
Gland—Absolute 
Alignment 


lOPiston Rod, Ex- 
tra Stronge-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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Here’s a 
magnetic 
strainer 
with a 
fatal 
charm 


Ripley magnetic Sump and Line Strainers 
combine magnets and screens for a 
positive 2-way filter trap! 


vs 


Line Strainer Sump Strainer 


The irresistible magnetic force of 
Ripley Sump and Line Strainers 
attracts—and traps iron and metallic 
particles! Non-ferrous matter is 
stopped by the removable filter disc 
screens, giving efficient, effective 
protection for all types of hydrau- 
lic systems. Both Sump and Line 
models can also be custom made 
for all unusual applications. Write 
today for complete information! 


RIPLEY 


SCREEN AND STRAINER CO. 
Filter Division 
32749 Northwestern Hwy., Farmington, Mich. 
e 134 on Time-Saver Card 
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@ What is your preference for 
cylinder packing (dynamic) for 
pistons and rods? O-rings, U- 
rings, V-rings, cups, flanges, pis- 
ton rings, etc? Why? What prob- 
lems have you had with packing? 
Vaterial, size, shape, supply, leak- 


age, etc? 


For critical jobs I have had best 
results with metallic packing car- 
tridge units. When you pay at- 
tention to good finish, O-rings 
are OK. They are not so good run- 
ning on cast iron. 


J. DECKER 
Cincinnati Milling Machine Co. 
Cincinnati, Ohio 


Your question could most cer- 
tainly cause speculation and argu- 
ment. Having spent some years 
in the packing business, I seriously 
doubt that any thinking person 
could give one preference that 
would fit for all times and con- 
ditions. 

My personal preference would 
be V-rings. This packing gives long 
trouble-free service, a good econ- 
omy range, and a minimum of 
downtime. In addition, V-rings are 
available today in such a variety 
of compounds and methods of 
manufacture that they may be 
applied with many of the most 
exotic fluids. 

Yet there are disadvantages 
too. They are sometimes difficult 
to install. Also the user may be 
displeased by the first cost both 
of the packing and the machining 
required. 

Actually, the choice of packing 
depends on many, many things. 
Each packing application is an 
individual one. It can only be 
solved when all information, both 
technical and economic, is taken 
into consideration. 

THEODORE G. THOMAS 


T. G. Thomas Co. 
San Antonio, Texas 


Each month HYDRAULICS & PNEUMATICS 
surveys readers for their experiences and 
opinions in fluid power design. 


Cylinder packing at our com- 
pany is U-ring or cup for the 
piston, and V-ring for the rod end. 
Many of our applications require 
no leakage past the piston. Ex- 
perience indicates that in a cir- 
cuit with a closed-center valve and 
double-acting cylinder, piston 
rings will leak, and cause the 
piston to drift. We do not want 
this. Installing U-rings or cups on 
the piston has eliminated drifting. 
Also break-away friction isn’t as 
great on U-rings or cups as on 
piston rings. 

The V-rings on the rod end of 
the cylinder can be re-tightened 
when there is leakage around the 
rod. This usually stops the leak- 
age until a scheduled machine 
downtime. 

A problem here on the West 
Coast is long delivery time which 
packing manufacturers don’t seem 
to be aware of. If deliveries were 
faster, packing companies would 
have a larger business. There are 
West Coast manufacturers that 
are very good. But the larger the 
selection of packing, the better 
the packings, both in supply and 
quality. 

MELVIN COCHRAN 
Designer 
Hunter Engineering Co. 


Riverside, Calif. 


e JIC Standards now approve 
welded tubing. How will this af- 
fect your designs for cylinders 
and lines? 


Because most of our work is 
concerned with unusual applica- 
tions of hydraulic equipment, we 
use standards as a guide, but not 
a law. We are in favor of stand- 
ards. Without them usefulness of 
production equipment would be 
considerably reduced and the con- 
sequent advantages of cost reduc- 
tion lost. However, it is very easy 


Continued on page 22 
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for “standards” to become a bar- 
rier instead of a path. This hap- 
pens most often during the intro- 
duction of new techniques, proc- 
esses, or hardware. More effort 
should be made to separate “stand- 
ards” which influence details such 
as to assure interchangeability, 
etc.; and “standards” which in ef- 
fect constitute handbook design. 
They not only relieve the designer 
_ of any responsibility, but preclude 
| the use of any ingenuity. 





C. D. CHRISTOPHERSON 
Project Manager 

FluiDyne Engineering Corp. 
Minneapolis, Minn. 


I do not think that our design 

will be changed from our present 
method of fabricating tubing. | 
| do believe that the welding of tub- 
ing is a great step forward for 
the industry. Aside from the high 
cost of fabrication I believe that 
it is probably the most reliable 
and safest method of plumbing 
that has yet been devised. 


J 
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HINE BUILT 
BUHR MACHINE TOC 


“lye 
ot : 


| 


N ARBOR, mIC 


J. BILLER 


Automated ° nage 


Binghamton, N. Y 


GIANTS like this oe tol @ What features do you want in 


the ideal fluid reservoir? Can you 


HEARTS every MINUTE OF Bi . complaints do you have about 
THEIR WORKING LIFE ‘ present reservoirs? 


The precisioned flow control of 
RACINE PUMPS assures the split- re Basically, a reservoir should 


second timing and efficiency required ‘QR contain sufficient oil from which 
to operate this complex Buhr Transfer ; the system may draw as needed. 
Machine . . . custom-built for the com- y The rule of thumb I use to deter- 
pletely automatic machining of 120 auto- mine the capacity of a hydraulic 
cylinder heads hourly for a leading auto- sanervele te $ themes the cated pump 
motive manufacturer. Compact RACINE . , os 
delivery in gpm. In addition, be 


VALves control feeds and reverse movements so alt fficient b 
ag: s ' suffic space abov 
on all 323 operations performed by the eS 
the oil for air escape. 


machine. Racine 4-way soLenows help one 
man operate this mechanical giant. Buhr has In the reservoir, oil undergoes 


used RACINE PUMPS and Reservoir Units on custom- its greatest danger: contamination. 
built machines for the automotive industry for To reduce the danger at least one 
over 10 years. vertical baffle should be in the 

reservoir to separate exhaust oil 


Be . . . from intake oil. In my opinion the 
, Racine Hydraulics & Machinery, INC. iiiieving festure should be con: 
RACINE, wiscOnstwun sidered in reservoir design: Two 


HYDRAULICS DIVISION 
Continued on page 26 
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SPECIALISTS 
FOR 39 YEARS 


Filters for sump pumps 
and hydraulically 
operated equipment 


RESIST SYNTHETIC 
OIL TO 300°F 


o- ———————— 


| 
| 
| 
| 


| 


DOLLINGER STAYNEW SUMP FILTERS are designed with 
new molded end seals of special plastic impervious to 
all synthetic oils, mild acids, coolants and water to 
300°F. Filter medium is a mesh cloth available in 
either 60 or 100 screen depending on efficiency re- 
quired and fluid viscosity. Exclusive radial fin design 
offers the greatest active filtering area in any given 
space. Staynew Sump Filters can be installed single 
or in multiple units . . . come in eight standard sizes 
with capacities from 5 to 100 GPM. Leading manu- 
facturers specify Staynew Sump Filters for positive 
protection against dirt, sludge, rust and abrasive 
particles that cause expensive pump failures. Ask 
your local Dollinger representative for more details. 
Or, write for Bulletin 330-H. Dollinger Corporation, 
65 Centre Park, Rochester 3, N. Y. 


DOLLINGER 








LIQUID FILTERS « PIPE LINE rare « INTAKE cn TERS e HYDRAULIC fares « ELEC- 
TROSTATIC FILTERS « MIST COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN 
FILTERS « VISCOUS PANEL FILTERS ¢ LOW PRESSURE PLIERS e HIGH PRESSURE FILTERS 
AUTOMATIC VENTILATION FILTERS # NATURAL GAS FILTERS « SILENCER FILTERS 
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ARKER PIONEERS AGAIN 


LEAKPROOF PORTS WHATEVER THE FLUID! 














\ / 


he 


PARKER NOW OFFERS A METAL SEAL TO 
FIT THE S.A.E. STRAIGHT THREAD BOSS 


Parker, whose straight thread fittings and straight 
thread ports have been accepted by S.A.E. (and now by 
J.1.C.) as industry standards for hydraulic devices, has 
now developed a stainless steel seal for use where the 
convential, synthetic rubber ‘‘O”’ ring is not acceptable. 

Their new all-metal straight thread fitting features 
this resilient stainiess seal, which seats within the con- 
fines of the S.A.E. straight thread boss configuration. 
The new seal cannot be removed from the fitting and, 
therefore, cannot be lost. It can be used again and 
again without damage td the boss or to itself. Because 


ARKER 
ANNIFIN 


CORPORATION 


it is 304 stainless, it works equally well with every 
known hydraulic fluid, petroleum-base or fire-resistant. 
Parker offers steel and stainless steel straight-thread 
fittings with stainless seals in both their “Triple-lok®”’ 
37° flare design (illustrated) and their ‘‘Ferulok®” flare- 
less, ‘‘bite-type’’ design. Also available from Parker 
are tools with which to cut the mating S.A.E. boss. 
Hydraulic designers who have hesitated to standard- 
ize on the leakproof S.A.E. straight thread boss on 
applications where they could not be sure what hydrau- 
lic fluid would be used are invited to write for complete 
engineering test data on this new development. 


Parker FITTINGS AND HOSE 
DIVISION 
17325 Euclid Avenue « Cleveland 12, Ohic 


Pxeumaric ano Hyorautic SYSTEM COMPONENTS 
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NEW FROM HANNIFIN 
THE THOUSAND POUND LINE! 


for hydraulic circuits 
using 17,000 p.§s.1/. 


— 
= 
; 


Now, for the first time in hydraulic cylinder manufacture, Hannifin offers 
a top quality cylinder tailored to the medium-high-pressure hydraulic 


@ A true hydraulic cylinder circuits you operate off 1,000 p.s.i. pumps. 


-— not a modified air 
Series “‘L,”’ the “‘Thousand Pound Line,’’ is NOT a modified heavy duty 
air cylinder. Itis built for the job... with steel heads and steel barrel for 
full compliance with J.1.C. hydraulic recommendations. Other extra- 
@ Offered in nine bore sizes quality features include an induction hardened and hard chrome 
— 1” through 8” plated rod, nodular iron piston with cast-iron piston rings — leakproof 
“Lipseals’,”” optional — longer cushions on cushioned models, and 
e Every model withstands at the Hannifin-developed bronze cartridge gland with both “‘Lipseal””’ 
- and ‘“‘Wiperseal’’ to keep the rod drip-free. S.A.E. straight thread ‘‘O”’ 
ring ports as recommended by J.I.C. are optional at no extra cost just 
as they are in the Hannifin heavy duty Series “‘H’’ hydraulic cylinder. 


cylinder 


least 1,000 p.s.i. in every 


bore size 


Parker-Hannifin field engineering service can help you meet your needs 
precisely, help you select the proper Hannifin cylinder for any service, air. 
or hydraulic. Call your nearest Parker-Hannifin sales office or write direct, 
for our new bulletin giving all dimensions of Hannifin Series ‘‘L’'’ cylinders; 


e Built to save you money 


— yet not “built to a price” 


ARKER 
A DIVISION 


ANNIFIN os + 
CORPORATION South Wolf Road «+ Des Plaines, Iilinois 


PNeumartic AND Hyorautic SYSTEM COMPONENTS 


FZ HANNIFIN COMPANY 


d077-PB 
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The Ing you baffles placed across the width of 
the unit about 2/3 normal-oil- 


use IS more than level high, to divide the tank into 


three sections. The first section 


a Seal eee It’s a part | would receive system discharge 


and allow deaeration of the fluid 


of the uvalit of | as well as contaminant settling. 
q y The second section would also be 
a contaminant settling area, but 
your product. 5 being without direct turbulence, 
would allow far better settling. 
The third section would be the in- 
take area containing intake filters 
capable of micronic as well as 
magnetic filtration. 

This baffling arrangement places 
the intake and discharge lines at 
the farthest ends of the unit. This 
allows greater settling and cooling 
time before the oil re-enters the 
system. This baffling is of most 
benefit to systems subjected to 
great atmospheric particle con- 
tamination. 

Items such as clean-out open- 
ings, air filters, filler caps, oil 
level indicators, and drain plugs 
would remain standard. If the 
drain plug, however, were in a 
dished tank bottom, draining 
would be easier. 

JOHN CHRONIS 
; Sales Engineer 
The quality of Precision “O” Rings protects the quality and Haskel Engineering and 
performance standards you set for your product. They add pay , 
to the reliability of your product in use... help preserve 7 aa 
your reputation as a manufacturer of a reliable product. 
Precision “O” Rings give you assurance, for their quality 
is maintained by over 100 inspections and quality control 
tests. They meet all military and commercial specifications. 
If it's a Precision “O” Ring, it's Precision-made! : . 
a to provide magnets in our reser- 
There is no substitute for reliability. Write, wire or phone i : 

» mo voirs to remove steel particles 
for data sheets on “O” rings or for the help of.a Precision This often means redesigning the 
Sales Engineer today oil flow pattern so all oil will pass 

over the magnet. Most present 
reservoirs could be designed at the 
factory with removable magnets. 

Present reservoirs do not keep 
dirt out. Paper dust particularly 
will seep in around the suction and 


Reservoirs should aid in re- 
moving all dirt and foam and pro- 
vide cooling area. We have had 


return lines. Better sealing for 


'recision Rubber Products pee 


Ps in. 
Corporation *"O” Ring and Dyna-seal Specialists J. CALDICOTT 
Supervisor 
Mac Millan Bloedel 
Powell Rive > British Col bi 
Dept. 1, Oakridge Drive, Dayton 7, Ohio Canadian plant at: Ste. Therése de Blainville, Québec | Canada rey ei 
170 on Time-Saver Card 
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ADEL...offers you single source 


responsibilit 


A. 
for precision hydraulic power pumps 


CONSTANT DISPLACEMENT 
GEAR TYPES WITH ELEVEN 
DIFFERENT GALLONAGE OUTPUTS... 
DESIGNED FOR 1000 PS! SERVICE 
WITH RATED CAPACITIES OF FROM 
14 TO 47.5 GPM AT 1800 RPM 


*K Pumps operate at higher speeds than most 
competitive units and permit use of smaller 
pumps and motors for a given horsepower 
requirement, thus reducing initial cost. 

Precision-built for long, trouble-free * The unusual drive design of the impeller gear 
service under the most severe minimizes wear between the gear and end plates. 
operating conditions, they exceed the Pumps are self-lubricated. No grease fittings 


, , servi n i ired. 
requirements for a low cost, efficient to service and no external drain required 


power source. Highest volumetric 
*k Special shaft seal assures positive sealing, 
eliminates packing difficulties. 
Precision gear type construction makes a 
impeller assemblies, which roll together quieter operating pump. Ratio of volume 
with minimum wear and horsepower loss. output to pump size unusally high. 


and hydraulic efficiency—rugged 
simplicity—only two moving parts—the 


The Pumps With Maximum Operating Efficiency Over The Years 
Let ADEL be your single-source for precision hydraulic equipment 
Write for pump brochure containing complete specifications. 


NEW DIMENSIONS IN reliability 


A DIVISION OF GENERAL METALS CORPORATION 
men 1 Giada , 1444 WASHINGTON AVENUE, 
esigners and Manutacturers o HUNTINGTON 4, WEST VIRGINIA 
INDUSTRIAL & MARINE isnt cst te 50 Peta 


HYDRAULIC CONTROL EQUIPMENT THROUGHOUT THE U.S. AND CANADA 
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STRETCHER SITS IN A CONCRETE PIT, 
It has no support or guiding frame. The hydraulic pumps are 
connected so that the machine stays in parallel regardless of 


plate position in the jaws. 


\ plate stretcher at the Raven- 
wood, W. Va., Works of Kaiser 
Aluminum and Chemical Corp. 
can add 4 ft to the length of 
an aluminum plate 60 ft long. 
Cross-sectional area limit is 640 
sq. in. It develops 30 million lb 
pull when operated at 6000-psi 
hydraulic pressure. Stretching re- 
fines the metal’s internal struc- 
ture. It equalizes stress distribu- 
tion in heat-treated alloys and 
welding alloys. 

The two. stretching cylinders 
have 56-in. bores and 41%-in. 
strokes. Two double acting cylin- 
ders with extra-large. double- 
ended rods adjust the heads to 


120 x 32 x 15 ft. 





about fluid power 


STRETCHER HAS AN OPEN BACK. The jaws are arranged 
so that initial pressure removes normal transverse bow before 
stretching. Jaw flexibility compensates for head deflection and 


reasonable inequalities in plate thickness. 


different plate lengths. The 
double-end rods eliminate many 
of the pipes and flexible connec- 
tions used in other equipment of 
this type. Because of advanced 
hydraulic design, large piping or 
prefill valves are not necessary, 
though often found on hydraulic 
equipment which operates un- 
loaded, through long tranverse 
strokes. 

The machine has no supporting 
or guiding frame. Although power 
cylinders and columns are in com- 
pression, it is free to move on a 
track. There is no attempt to hold 
it in fixed alignment. 

Four, high-pressure, variable 


volume pumps power each side of 
the machine. Two 300-hp motors 
drive them. The pumps deliver 
equal volume to each side of the 
machine. Moving the pumps 
through center to forward and 
reverse controls the motion. Maxi- 
mum stretching rate is one foot 
a minute. 


@ Safety Features—The great- 
est forces in the stretcher are those 
to be absorbed when a plate 
breaks with the stretcher operat- 
ing at full capacity. Since the 
large cylinders are used only for 
stretching, maximum oil volume 


Continued on page 30 
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after 17 years. : 
replacement parts 


one handle ball! 


= 


Human hands wore this metal handle ball 
to a fraction of its original size before the 
customer returned the valve to us for recon- 
ditioning. This high pressure hydraulic valve 
performed faithfully for nearly two decades 
with only such minor maintenance as 
replacement of “U” packing. We replaced the 
handle ball, repacked it, cleaned it up, and 
sent it back. This kind of trouble-free 
service is typical of Hunt hydraulic valves. 


%” MS-551-N4 





a abiniieeiat 


The Higher the Pressure 

The Tighter the Seal 

Cross-section view shows Hunt system 
of “U" packing as opposed to “metal 
to metal”. “U" packing provides zero 
leakage on water hydraulic service. 











Sub-Base Mounting Simplifies, 
Speeds Up Maintenance 

New sub-base mounting is now avail- 
able on all Hunt hydraulic valves. 
Easy, quick replacement for mainte- 
nance with no disconnecting of pipes. 


V HUNT VALVE COMPANY owision of isec SALEM, OHIO 


HUNT | fe)! Quick-As-Wink siz s uyorautic controt vavves 











EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J. 1. C.Interchangeable DJ uareune Series features a Metal Rod : 
Scraper plus a Rod Wiper in a quick change Cartridge — Double under pressure occurs during 
protection against chips, dirt, damage. Unitized cartridge rod stretching. In case of a break, oil 
bearing ... easy removal and replacement... no cylinder dis- 


under pressure bypasses at high 
assembly necessary! I yP - 


pressure, allowing the heads to 
explode apart for a distance great 
enough to use up the energy. Be- 
cause the stretcher floats on its 
foundation, \\@ break could first 
occur on oneSide-of. the plate. 
This would release pressure on one 
column a fraction of a second be- 


sLJuaretine 2000-3000 PSI HYDRAULIC fore the pressure is released on 


© 14" to 12” bore @ True cushion-automatic concentric alignment the other. Shock absorbers be- 
© 100% JiC interchangeable ¢ Positive piston locknut design tween the foundation and the end 


@ Delivery from stock! . 
of the column behind the stretcher 


THE COMPLETE LINE , absorb part of the energy of the 


moving plates, and realign the 


stretcher. 
Energy within the plate is dis- 
sipated in two ways. With the 


jaws locked on the plate, a break 

causes the plate and jaw to move 

ROUNDLINE AIR-HYDRAULIC apart as a unit. Shortly after the 

plate moves back into the jaws, 

\s we! they release their grip through 

. wedging action. The plate flies 

through the open rear of the 

heads. An outside bumper absorbs 
the broken plate’s impact. 

When a plate breaks, the en- 
ergy transmitted to the jaw be- 
Space saving designs! ® Spring loaded “V" packing on fore it releases its grip is the 
sone pte = most difficult to deal with. The 


Full 1 to 1 Meehanite cartridge erences tan hes @ teedsoance- 
rod bearing. ® Key type stainless steel locking 2 J = ; P 


Precision honed heavy wall ring. Allows 360° orientation matic system similar to the recoil 
tubing—6 to 1 safety factor. of pipe ports. mechanism of an artillery piece. 
It can absorb 15 million ft lb in 
TORQUE ACTUATOR each head. The slight compressi- 
52 OT AAIR ¥ seamanataameee bility of oil removes the initial 
shock wave from the system. 
Hydraulik G.m.B.H., Duisburg, 
Germany, built the machine for 
Kaiser. vvv¥ 


@ New design opportunities 

® To 370° rotation as standard 
® Safe, powerful torque 

® Air, oil, gas, water operation 


® Zero leakage 


e100 aaa Dipping System 


0-190 0-370 Takes Less Space 


ATE DELIVERY ON ALL STANDARD CYLINDERS AND ACTUATORS A dipping system for varnish in- 
sulation saves 60% of floor space. 
Conventional systems have a con- 


FOR MASTER 7 
SEN CATALOG ome [ A : ] | , veyor which dips parts from the 








Complete bound file. Air ond preheat oven into a stationary, 

hydraulic cylinders. Rotaries coil-cooled tank. The tank usually 

clamp cylinders, air valves, and hes t space { dual work 

‘he anus sQluancune Complete —_ extra space tor ere ua 

details and prices. SEND TODAY , withdrawal and drainage. 
Continued on page 32 
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Bearings, Inc. has “O” RINGS 
in all materials ...in all sizes and quantities 
...iIn stock ready to ship! 


These Materials Available: Standard Buna-N Rubber « Viton 
¢ Teflon « Silicone Rubber « Butyl Rubber « Military Spec. Series: 
delivery from the nearest Bearings, Inc. branch. MIL P5516A, MIL P5315A, MIL G5510A, 
eorwit an P . fia : MIL P25732, MIL R25897, AMS 7270, AMS 
O” Rings for maintenance or for original equip- 7271 and AMS 7274 « Teflon and Leather 
Back-up Washers. 
7 pa SA : All O-Rings Available in Series 6227, 6230, 
ings, Inc. to help you solve any “O” Ring problem 6290 and 29513. 


— Complete information on all types of “O” Rings SELECT “0” RING KITS 180 “O” Rings 
in Sizes 1 to 25 — All Materials — Priced from 


is available. Ask for it NOW! $24.50 (Depending on Material). 


Providing bearing service B EARI NGS, NC * 


in the North > DELAWARE: Wilmington © ILLINOIS: Neiman Bearings Co., E. St. Louis © INDIANA: Ft. Wayne © Indianapolis @ Muncie 
Terre Houte * MARYLAND: Baltimore «+ MISSOURI: Neiman Bearings Co., St. Lovis «© NEW JERSEY: Camden © Newark 
NEW YORK: Bolonrol Corp., Buffalo * Niagara Falls * OHIO: Akron * Canton © Cincinnati « Cleveland « Columbus * Dayton « Elyria * Hamilton 
Lime + Lockland * Monsfield * Painesville * Toledo * Youngstown * Zanesville» PENNSYLVANIA: Erie * Johnstown « Philadelphia « Pittsburgh * York 
WEST VIRGINIA: Charleston * Huntington * Parkersburg * Wheeling 


in the South> Dixit E BEARI NGS.INC. 


ARKANSAS: Little Rock * FLORIDA: Jocksonville *« GEORGIA: Atlente * KENTUCKY: Lovisville > LOUISIANA: Baton Rouge 
New Orleans * N. CAROLINA: Charlotte * Greensboro * $. CAROLINA: Greenville > TENNESSEE: Chattanooga * Kingsport * Knoxville 
Memphis + Neshville > VIRGINIA: Norfolk + Richmond + Roonoke 


Large or small “O” Ring users can get immediate 


ment production. Call a sales engineer from Bear- 


and 
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it's new 
it seals 
It saves 


\ tu \ 
Pressure Increases 


‘Be 1 Sealing Action 


q be) leskpreot Threads 


it's DELRIN' 


Another RB&W development from 
Delrin plastic, this new threaded 
plug replaces more expensive metal 
plugs in many hydraulic and com- 
pressor applications. 

It not only saves on cost and 
weight, but also does a better job. 
Fluid pressure forces mating 
threads together, creates a still 
tighter seal, locks threads in place. 

Metal-like mechanical properties 
of Delrin provide excellent 
strength, dimensional] stability, 
rigidity. Count also on resistance 
to corrosion and solvents. 

Available in %, %, %, %” pipe 
sizes. Send for samples. 

Ask about other parts you would like 


custom-molded from Delrin, or other 
thermoplastics, in production quantities. 


Write Russell, Burdsall @ Ward 
Bolt and Nut Company, Port 
Chester, New York. 

*Du Pont trademark 


116th year 


142 


| 





The system developed by R. C. 
Mahon Co.’s Industrial Equipment 
Div., Detroit, has two 8 tanks, 
one over the other. When the con- 
veyor stops over the tanks, it trig- 
gers a limit switch. The upper 


tank rises to immerse the parts. 
The lower, storage tank moves 
downward. After immersion, tanks 
return. The storage tank acts as a 
counterweight, keeps the varnish 
in the dip tank at the proper level, 
and holds the coils which cool the 
circulating varnish. A hydraulic 
cylinder and chains drive the 
tanks. Hydraulic valving controls 
speed. Rise, submersion, and with- 
drawal times are adjustable. YYY 


Hydraulic Unit 
Has Pressure- 
Compensated Feed 


The hydraulic feed unit attach- 
ment operates independently, or 
in conjunction with other hydrau- 
lic equipment such as clamps, in 
dexing mechanisms, or other feed 


units. Pressure compensated feed 
valves permit flexible range of 
work cycles. Fine adjustment 
makes it useful for reaming, coun- 
terboring, grooving, tapping, or 
other applications requiring an 
even feed in any part of the stroke. 

It sets up easily. Bearings, seals, 
piston rings, cylinder sleeves, and 


other components are readily re- 
placeable. All working parts can 
be taken off the manifold plate 
without disconnecting the hydrau- 
lic lines. The feed unit has a 
5/16-in. dia. drilling capacity and 
an adjustable stroke of 4 in. Maxi- 
mum hydraulic line pressure is 
500 psi with 700 lb of thrust for 
each 300 psi. Enterprise Machine- 
Parts Corp., Detroit, Mich. YY 


Air Operates 
Compression Brake 


The compression brake restricts 
the exhaust of diesel and gasoline 
engines, building up a backpres- 
sure of 40 to 50 psi in the exhaust 
manifold. It is independent of air 
or mechanical brakes. Power 
Brake Equipment Co., Portland, 
Oregon, builds the brakes for 
trucks. 

When the truck descends a 
grade, a butterfly valve closes. 


Pressure build-up begins when 
the foot throttle is released. Each 
cylinder becomes a low-pressure 
air compressor. The retarding 
force against the piston heads is 
at least equal to the engine’s horse- 
power output. The twin butterfly 
valve is cast in HH heat-resistant 
alloy, formulated for temperatures 
above 1200 F. Strength of the al- 
loy is 33,000 psi at 1400 F. YY 


Mobile Lab Shows 
Hydraulics in 
Action 


A mobile display unit, developed 
by Fluid Controls, Inc., Mentor, 
Ohio, is a laboratory on wheels. 
During a 30 minute show in this 
self-contained and _ self-powered 
unit, the demonstrator shows the 


Continued on page 34 
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Nat ona sneer for 


Call si cations os Bnei 


Apple 


engineering help 
fast delivery 
uniform quality 
special compounds 


National’s District Field Offices give you fast service on O-Ring 
engineering problems and O-Ring procurement. You talk with seasoned 
field engineers equipped with the latest O-Ring information and backed 
up by the plants of one of America’s largest sealing products manufac- 
turers. National O-Rings are precision-made, uniform in quality, specified 
and used by leading equipment manufacturers across America. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and Downey, California 


CALL YOUR NATIONAL FIELD ENGINEER 

Atlanta 8, Georgia: George W. Smith Company, 394 Williams St., N.W., JAckson 3-7140; Chicago (Franklin Park) Illinois: 
10013 West Grand Ave., Gladstone 5-4420; Cleveland 18, Ohio: 210 Heights Rockefeller Bidg., 3091 Mayfield Road at 
Lee, YEllowstone 2-2720; Dallas 19, Texas: Benson Engineering Company, 2514 West Mockingbird Lane, Fleetwood 
2-7541; Detroit 27, Michigan: 13836 Puritan Avenue, VErmont 6-1909; Indianapolis 5, Indiana: 2802 N. Delaware St., 
WAinut 3-1535; Kansas City (Prairie Village) Kansas: Benson Engineering Co., 2902 West 72nd Terrace, ENdicott 
2-2843; Los Angeles (Downey) California: 11634 Patton Road, TOpaz 2-8163; Milwaukee 4, Wisconsin: 647 W. Virginia 
Street, BRoadway 1-3234; Red Bank, New Jersey: 16 Spring Street, SHadyside 7-3242; Wichita, Kansas: Benson 
Engineering Company, 519 So. Broadway, AMhurst 2-6971 
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When COMPACTNESS 
is IMPORTANT.. —_— 


Saahlay Dothan 


HYDRAULIC CYLINDERS 


—" 
_— 
— 


The Pathon single screw thread at- 
taching method gives you extra 
compactness, low stress concentra- 
tion, and will withstand high greater 
shock load 


Adequate space between the bear- 
ing points gives you increased bear- 
ing and rod seal life, reduced power 
eating friction. 


The head seal in all Pathon Cy! 
inders is a true static seal, assuring 
you longer life in operation 


Pathon Cylinders have fewer parts, 
are easy to assemble, disassemble. 


Pet 


Pathon Hydraulic Cylinders are available in 1000— 
20003000 PSI and Low Pressure to 200 PSI 


P MANUFACTURING COMPANY 


3823 PACIFIC AVE., CINCINNATI 12, OHIO 


FLUID OPERATED AND lowe EQUIPMENT 
e 125 on Tin v ard 


seated audience operation, func- 
tion, and performance of the com- 
pany’s relief valves, pilot check 


valves, and flow regulators. The 
manufacturer makes this demon- 
stration available as an educa- 
tional service and should be con- 
tacted for the scheduling of this 


show. vvv 


The second edition of the Glos- 
sary of Terms for Fluid Power, 
prepared by the terminology com- 
mittee of the Technical Board, Na- 
tional Fluid Power Association is 
now available. This is the second 
step in the preparation of a com- 
prehensive glossary of terms and 
definitions for fluid power. It cov- 
ers 389 terms that have been care- 
fully considered, reviewed and de- 
fined by the committee. The com- 
mittee is composed of educators, 
users, technical publishers, and 
component manufacturers inter- 
ested in the fluid power industry. 





@ Dimension Identification 
Code—The Board of Directors 
has approved publication of the 
recently completed Dimension 
Identification Code for Fluid Pow- 
er Cylinders, It was prepared un- 
der the direction of the cylinder 
section of the Technical Board 
after seventeen revisions extend- 
ing over seven years of study. The 
publication comprises recom- 
mended standards for the location 
of base points and dimensions of 
fluid power cylinder diagrams, and 


Continued on page 38 
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A “SHEAR:)|)SEAL” VALVE 


for LESS than a spool valve 
RATED FOR 3000 P.S.I. OIL SYSTEMS 


$6500 


List Price* 
for a %4” valve 








*Less the usual 0.E.M. 
and quantity discounts. 


FOR EITHER 
PANEL MOUNTING 
OR BRACKET MTG. 
THREADED BOSSES LOW HANDLE LOAD 
—PRESSURE LOAD 
CARRIED BY 


ROLLER THRUST BEARING 


EXCELLENT THROTTLING 
— COMPLETE CONTROL 
— GRADUAL OR 

QUICK OPENING 

— NO SURGES 


YEARS OF 

LEAKPROOF 
MAINTENANCE-FREE 
SERVICE 

— SPRING COMPENSATES 
FOR NORMAL WEAR 


MORE FLOW 
THRU UNOBSTRUCTED 
ROUND FLOW PASSAGES 


NO EXTERNAL LEAKAGE 
— PRESSURE IS CONFINED 
TO FLOW PASSAGES 


For complete data on this new valve and 
for information on all your valve requirements 
write for Catalog V-59-60 
%, CONTROL VALVE DIVISION 
1) arksdale valves 
$125 ALCOA AVENUE * LOS ANGELES 58 * CALIFORNIA 
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NEW PISTON PRESSURE SWITCH 


CONTROLS 2 INDEPENDENT 
ELECTRICAL CIRCUITS 


Really TWO pressure switches for the price of ONE 


7000 P.S.I. PROOF 


2 INDIVIDUALLY 
ADJUSTABLE 
SNAP ACTION 
SWITCHES 


LEAKPROOF 
SEALED 
PISTON 


SURGE 
DAMPER 


*With calibrated dials (both settings can be 
made visually without gauges). 

Without dials $29.50. Both prices subject to 
the usual quantity and trade discounts. 


WE DON'T USE 
a ae 


LINKAGES & 
BEARINGS 


WHICH WEAR QUICKLY 
(cause settings to drift 
and switch to fail). 





WE BUILD IN 


RUGGEDNESS 
CAN TAKE SURGES 
(High proof pressures) 
CONTINUOUS OPERATION 
(Millions of cycles) 
NO STICKING 
(in dirty fluid) 








LABOR & MATERIAL SAVINGS 


NO RETURN DRAIN PIPING 
(Sealed piston) 


UNSEALED 
PISTONS 


WHICH ADD TO YOUR 


MOUNTS WHERE CONVENIENT 
(Operates in any position, 
not sensitive to vibration) 





INSTALLATION COST 
(return piping). 

ARE CRITICAL TO DIRT 
(pistons get stuck). 





arksdale valves 


5125 Alcoa Avenue, Los Angeles 58, California 


Send for FREE 
catalog 9-PS. 


r. pea 
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Amweld rings up #14627 




















On 8 ring-sizing machines Amweld was expe- 
riencing hydraulic difficulties similar to those in 
the butt welding units. Oil deposits, sticking 
valves, pump failures, etc. were common prob- 
lems. 1040 maintenance man-hours a year 
were required to keep the equipment operating. 
But again the introduction of a Mobil hydraulic 
oil and preventive maintenance procedures 
slashed this labor cost, saved Amweld $2,005 
the first year. 





On three of Amweld’s expander units, brass 
wear plates on the expanding mandrel were 
undergoing serious wear. Frequent replace- 
ment of these plates, with attendant labor costs, 
meant a $3,936 expenditure for Amweld in one 
year alone. Studying the problem, Mobil En- 
gineers recommended an extreme pressure 
grease. In the year since this Mobil product was 
introduced, not a single replacement has been 
made. 


savings with Mobil / 


A leading producer of welded rings, 
American Welding & Manufacturing Co. 
cuts maintenance costs with Mobil 

Lubricants and engineering service. 


Specializing in the production of welded rings, 
bands and assemblies, American Welding has devel- 
oped methods and techniques for precision-welding 
alloy steels and non-ferrous materials in both light 
gauges and heavy sections. Parts are supplied “‘as- 
welded,” or machined and finished, to prime con- 
tractors, and include components for jet engines 
and missiles. 

Critical tolerance requirements demand rigid 
maintenance procedures at Amweld. And Mobil 
products and engineering service have made signifi- 
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cant contributions in terms of minimized machine 
downtime and consistent savings in lubricant and 
parts costs. Working in close cooperation with 
Amweld technical personnel, Mobil has made recom- 
mendations that have saved this producer $14,621. 

Mobil’s extensive background in lubrication may 
help you achieve similar savings in your plant. Your 
Mobil Representative is the man who can tell you. 





CORRECT LUBRICATION 


MOBIL OIL COMPANY, 150 E. 42nd St., New York 17, N.Y. 








All wearing ports made 
of finest tool steel and 
heat-treated for long life 


High-quality precision 


fitted gears; hardened, 


ground and lapped 


For operating pressures up to 10,000 PSI 


New, unique 2-stage hi-pressure hydraulic 


Precision-fitted pistons 
ond cylinders are heat- 
treated, Nitride-hardened 
- and honed to a super finish 



































pumping unit—dual-volume, dual-pressure 


@ DELIVERS HIGH-VOLUME AT LOW 
PRESSURE 


© 2.6 GPM @ 100 PSI 
@ 500 PS! 
80 CU.IN./MIN. @ 1,000 PSI 
50 CU. IN./MIN. @ 10,000 PSI 


The new and modern OTC “Vanguard” 
hi-lo hydraulic power package is a pre- 
cision-built, high-quality unit meticulous- 
ly crafted for dependable performance 
and long life. To best utilize the “Van- 
guard’s” exceptional performance, a wide 
range of accessories are available: your 
choice of several motors, gasoline engine, 
2 and 4-way lever-control valves, 2-way 
solenoid valve, pressure switch, pressure 
regulating valve, manifold, reservoirs, 
gauges, etc. 

For detailed information on this ad- 
vanced, new unit, write: 





PRECISION HYDRAULICS DIVISION 


a 
eet *8@o 


OWATONNA TOOL CO. 


710 CEDAR STREET OWATONNA, MINNESOTA 


a code of letters for designating 
dimensions. The recommendations 
cover various types of mountings, 
and can be applied to all cylinders 
regardless of type of construction. 

Both publications are available 
at $1.00 each from National Flu- 
id Power Association, 5595 North 
Hollywood Avenue, Milwaukee 17, 
Wisconsin. 


e Fall Meeting Plans—The 
1960 Fall meeing of the Associ- 
ation will be held October 31 to 
November 2 at the Edgewater 
Beach Hotel, Chicago. Emphasis 





COILED NYLON AIR HOSE stretches 
and recoils like a telephone cord. Cord 
is illustrated in operation with an air 
hammer on a wing sub-assembly. The 
light-weight, compact coil can be con- 
nected to air lines with quick-disconnect 
fittings, and carried from job to job. 
Hose is oil resistant, processed to return 
to its retracted, coiled shape. Made 
by Nycoil Co., Westfield, N. J. 





will be on marketing and techni- 
cal subjects. There will also be re- 
ports and discussions by the Man- 
agement Services Board and the 
Public Relations Board. 

Instead of following the format 
of past programs, which usually 
scheduled several speakers, the 
Marketing Board has arranged a 
series of workshops covering such 
subjects as manufacturer-distrib- 
utor relations, sales management, 
marketing administration, and sta- 
tistical service. 

The technical board program 
will have the theme: Rating Meth- 
ods. There will be separate work- 
shops for manufacturers of pumps, 
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The most efficient 
compressed-air-line filter 
you can buy... 





Type 30BE 


New, perfected-design 
Norgren Air-Line Filters 
give you these benefits: 


. Complete liquid removal. 
. Highly effective removal of solids. 


. Choice of 4 interchangeable filter 
elements to best suit your re- 
quirements—5, 25, 64, 74 microns. 


. New, stronger transparent bowl. 


Norgren Filter removes all 
aa re liquid from compressed air 


. Improved baffle design prevents 


. Larger bowl capacity and larger 


return of liquid to air line. 


- Quick, easy cleaning—no tools 


needed—only 4 parts to handle. 


Where safety regulations 
require protection for 
bowls from externa/ physical 
damage—a removable meta/ 
bow! guard is available 


Founded in 1926 


C. A. NORGREN CO. 


October, 


3402 SOUTH ELATI STREET 
ENGLEWOOD, COLORADO 


1960 


The improved design of the new line of Norgren Filters provides a 
greater than ever liquid removal efficiency—removing all liquids over 
the entire range of recommended air flow. Removal of abrasive solid 
particles is also highly effective. 

New, stronger transparent bow! is an important feature of the 
new filters. This bowl has a higher safety factor than ever before and 
a much greater resistance to fatigue. 


The bowl has a larger capacity for collected liquid. The 
“quiet zone”’ below the baffle holds 53% more collected air-line 
contaminants—requires less frequent draining. 


Servicing is easier and quicker. No tools are required to dis- 
assemble the filter for cleaning, and there are only four separate parts 
to handle. 


For complete information about the money-saving features of the 
Norgren complete line of manual drain and automatic-drain filters, 
call your nearby Norgren Representative, listed in your telephone 
directory—or WRITE FOR BROCHURE NA-1. 
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REULAND MOTORS 


“Molded Horsepower’ to fit your equipment 


...No longer must you “make something do!” 


Just as a famous artist molds each illustration to his need... 
so, too, can you now have an electric motor exactly tailored to 
the needs of your equipment. Not just another motor that can 
be “made to fit” but a complete power package with all desired 
electrical and mechanical characteristics built right in. 

Reuland “Molded Horsepower” is a natural outgrowth of the 
famous “Xpandable” design idea originated by Reuland many 
years ago. Through this technique, motors, brakes, fluid 
couplings, gear reducers and similar devices are available in 
an almost unlimited number of combinations... all standard 


MODERN POWER FOR MODERN-DAY PRODUCTS 
all in lightweight, cool-running aluminum frames! 


REULAND MOTORS <>. 
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units assembled within a single frame and tailored to your 
specific application. 

Only Reuland offers such a wide background of experience in 
tailored power packages. No wonder Reuland is also the 
“number one” supplier to many of the top original equipment 
manufacturers in America! 


Our new 8-page 
catalog, No. GS8-30-0, 
will come in handy. 
Sent complete with 
prices and engineering 
drawings on request. 


REULAND ELECTRIC COMPANY 
WESTERN DIVISION: Alhambra, Calif, 
EASTERN DIVISION: Howell, Mich, 
Distributors in all principal cities 
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BRIEFS 


valves, cylinders, accumulators, 
and fluid conditioners. At the gen- 
eral session, reports will be pre- 
sented on classification index sys- 
tem, fluids, terminology, and pub- 
lications. Marketing and technical 
workshops will be concurrent. 

Non-members desiring to attend 
the Fall Meeting are requested to 
contact Barrett Rogers. 


@ Marketing Code Planned— 
Plans for reorganizing the Market- 
ing Board, proposed at the Point 
Clear, Ala., meeting last May, have 


BRIEF NOTES 


been accepted by board members 
with much interest. They have 
held two full-day meetings since 
then with excellent attendance, 
and much work accomplished. 
Many projects are underway. 
One that is receiving much atten- 
tion is to improve manufacturer- 
distributor relations, primarily for 
the benefit of the customer, by 
exploring problems that now ex- 
ist, and recommending corrective 
measures. It is planned to prepare 
a code of recommended practices 
through the joint efforts of the 
three interested groups—manufac- 
turers, distributors, and users. 
Also underway is an extensive 
market analysis that will explore 


Continued on next page 





CRYSTALLINE FIBER INSULATION .. . that can be used up to 2200 F 
offers low heat conductivity, Du Pont’s “TIPERSUL” can be used 


for thermal, accoustical, electrical and filtration applications, 


1960 WESTERN TOOL SHOW ... Booklet tells about ASTME’s meeting 
in the Los Angeles Sports Arena, on Nov. 14-18. Gives general 
information, names of exhibitors, booth locations and numbers. 
Available from American Society of Tool & Manufacturing Engi- 
neers, 10700 Puritan Ave., Detroit, Mich, 


THIRD EXPANSION WITHIN A YEAR .. . was recently completed by 
Hydraulic Unit Specialties Co., Waukesha, Wis. The latest addition 
has toolroom facilities and a testing and quality control laboratory. 


THE "ROSS ENGINAIR" .. . published by Ross Operating Valve Co., 
Detroit, was rated the most outstanding company publication in 
an annual advertising agency competition. An educational and 
promotional magazine on compressed air technology and control, 
it is produced by Clark and Bobertz, Inc., Detroit. 


IST NATIONAL DIE CASTING EXPOSITION & CONGRESS .. . will be 


AVAILABLE 


Dynex supplies complete circuits 
from 1 to 90 hp in pressure ranges 
to 6000 psi. A comprehensive design 
and application engineering service 
is available to help you apply stand- 
ard Dynex pumps, motors, valves 
and cylinders or create special com- 
ponents tailored to your specific 


circuit requirements for OEM ap- 
plications. Investigate the many 
advantages of high pressure hydrau- 
lic circuitry. It is available from 
Dynex . . . now. Ask for bulletin 
DG-3 which summarizes standard 
products available. 


in the Detroit Artillery Armory, November 8-11. Exhibitors will be 
suppliers to the die casting industry, independent die casters, and 
captive die casting plants. 


BUSINESS BRIEFS 


CLARK ENGINEERING AND MANUFACTURING .. . was recently pur- 
chased by Weatherhead Co., Cleveland, Ohio. All design, engineering 
and manufacturing of the Clark Line of directional contro] valves 
will be moved to Cleveland, according to A. J. Weatherhead, III, 
vice president and general manager of the Cleveland operation. 





1959 FILTRATION BUSINESS ... in the U. S. was $300 to $350 million 
at the manufacturing level. This represents an increase of three times 
the pre-war level, and an annual rate of growth averaging 12%. 
Chief markets are automotive, air, water and industrial p ann DYyNEeX,,. 
and military business. . 
BLACKHAWK 
MACHINE TOOL SHIPMENTS . . . totalled $265,900,000 during the first 
six months of 1960, an increase of 41% over the first half of 1959. 
Net new orders of $257,450,000 show a gain of 9%. Metal forming 
tool sales amounted to $72,650,000, up 21% over a similar first six 
months period of 1959. Foreign net new orders for metal cutting 
and forming tools combined, amounted to $88,700,000, of 26% of 
total net new orders. 


IS HIGH PRESSURE 


117 DYNEX DRIVE « PEWAUKEE, WISCONSIN 
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An RMC thermometer is shown below as 
installed in Atlantic Refinery’s Philadelphia 
Synthetic Ammonia Plant. RMC’s superior 
dampening process provides the stamina 
necessary to meet the sustained accuracy 


requirements of operations such as this. 
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RMC dampening process insures 
sustained thermometer accuracy 


RMC dial thermometers are thoroughly dampened with silicone 
on the bimetal element and a special precision-machined bearing 
on the shaft. The combined use of this dampening bearing and 
silicone makes RMC thermometers extra resistant to shock 


and vibration. 


Facts you should know 
about proper dampening 
of bimetal thermometers 


It is generally assumed that bimetal 
dial thermometers are dampened 
merely to prevent pointer oscillation 
when used on vibrating equipment. 
True, the prevention of pointer 
oscillation is necessary, but there are 
more important reasons for the use 
of dampening. 

The primary reason is to preserve 
accurate calibration, especially in the 
lower temperature ranges where a 
thinner bimetal element is used. An 
undampened bimetal element, when 
subjected to shock or severe vibra- 
tion, would have a tendency to 
unwind slightly and throw the 
instrument out of calibration. 

To prevent this, RMC thermome- 
ters are dampened by a patented 
process in which the bimetal element 


is coated with silicone. The silicone 
provides permanent protection for 
the critical bimetal element, holding 
the coil in place and preventing any 
unwinding or shifting action—thus 
helping to maintain calibration 
accuracy. 

But RMC goes one step beyond 
silicone, with a specially designed 
bearing which even further dampens 
both shaft and coil. The bearing also 
serves as a better guide for 
the bimetal shaft to keep it 
perfectly aligned within the 
tube. Only RMC uses this 
extra dampening device in 
addition to silicone and the 
usual guide bearings. 

It is the combined use of 
the special dampening bear- 
ing and silicone that makes 
RMC thermometers extra 
resistant to shock and vibra- 
tion. You get this only in 
RMC industrial thermom- 
eters. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 209 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 
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the many user groups listed in the 
Standard Classification Code of 
the U. S. Department of Com- 
merce. This will cover all mar- 
kets; aerospace, mobile, construc- 
tion, farm machinery, and the 
many industrial classifications. 

Other projects include market- 
ing administration, government 
regulation affecting distribution, 
sales management, sales statistics, 
product planning, the preparation 
of a marketing manual. All of 
them will be reported on at the 
Fall meeting. 


e@ Single SIC Numbers for 
Fluid Power—A special commit- 
tee of the Management Services 
Board is conferring with the Busi- 
ness and Defense Service Admin- 
istration to obtain a single Stand- 
ard Industrial Classification num- 
ber for the fluid power industry, 
to simplify obtaining controlled 
materials under emergency regu- 
lations. vvv 


Applications for membership in 
the recently organized Fluid Power 
Society are being received at a 
very gratifying rate. Along with 
individual applications, there are 
many requests for information on 
the organization of local Chap- 
ters. It is expected that by the end 
of 1961, there will be iocal units in 
all of the principal cities of the 
United States and Canada. 

Chapters are operating in De- 
troit and Milwaukee, and plan- 
ning activities are under way in 
Cleveland and Chicago. Other 
chapters forming are Baltimore, 
Minneapolis, St. Paul, Dallas, Los 
Angeles, San Francisco, Cincin- 
nati, Pittsburgh, Denver, Wichita, 
St. Louis, Toledo, Rochester and 
Indianapolis. Much interest has 
been expressed by members of the 
industry in Canada and probably 
there will be chapters organized in 
Canada within the next few 
months. Inquiries have been re- 
ceived also from Australia. 
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Ten members are required to 
form a chapter. More information 
is available from executive vice 
president, Barrett Rogers, 5595 N. 
Hollywood Avenue, Milwaukee 17, 
Wisconsin. 


e First Annual Meeting—The 
first annual meeting of the Soci- 
ety will be held Wednesday, Oc- 
tober 19 at the Hotel Sherman. 
Chicago. This is the day before 
the National Conference on Indus- 
trial Hydraulics to be held at the 
same location. The date was pur- 
posely selected to enable interested 
persons to attend both meetings. 

In addition to a general session 
in the afternoon, there will be a 
meeting of the House of Delegates 
and the Board of Directors. 

Non-members of the Society are 
invited to attend the general ses- 
sion, without payment of registra- 
tion fee, so that they may become 
better acquainted with the Society, 
its purposes, operations, and bene- 
fits. 





AN OPEN-CENTER HYDRAULIC SYS- 
TEM is designed into this British fork 
lift truck. A multiple valve bank conirols 
all the cylinders allowing one valve for 
each circuit. A single acting cylinder, 
anchored at the mast base, lifts and 
lowers the forks. A flow control valve 
in the circuit limits the lowering speeds 
of the load. A double acting cylinder 
mounted on a ball bearing actuates the 
mast tilting action. The truck was de- 
veloped by Fork Trucks Ltd., Warrington, 
England. 





@ Local Chapters Organize 

Detroit Chapter No. 1 met on Sep- 
tember 23 at the Ford Sterling 
Plant in Detroit. Wives of mem- 
bers also attended as _ special 


Continued on next page 
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The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 CPS—up to 
25 G intensity and up to 350° F. 


RMC direct-drive Pressure Gauge 
eliminates vibration problems 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
directly on a helical bourdon to drive the pointer. The helical coil, as 
a simple spring, is resilient and fully balanced, and is not affected 
by shock or vibration. 


With its direct drive, there are no gears or linkage to gyrate and 
score on vibration—no unbalanced bourdon “C” springs and hair 
springs to whip. Direct-drive action means a stable pointer—no loss 
of power, too. Pointer action of the RMC gauge is steady, positive 
and alive—no need to tap the gauge to read. Soft hair springs and 
backlash springs are not used. 


Shown at far right is the pointer-coil unit used 
in 3” and 5” concentric models. The pointer in 
these models is attached directly to the end of 
the pressure element. At the near right is a 
cutaway view of the compact 114” and 
2” eccentric models. The pointer in these 
models is actuated directly by a simple 
pivot. Both types offer the same direct- 
drive, helical bourdon advantages. Pres- 
sure ranges from 0-1000 to 0-10,000 psi. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 209 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENT 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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amesbury 


Ball Valves 


“H? SERIES 
HIGH PRESSURE 


3000 TO 4500 P. 5S. 1. 


“ * 
@ Pressure range: high vacu- Py Seal 
cuble-Seal — 


um to high pressure 


® Virtually leakproof and in- 
destructible in service BALL VALVES 
@ Temperature range:—320°F 
to +-400°F* 
@ Eight sizes 4" through 2” — 
available in both pipe and 
tubing threads 
@ On-Off service, quarter- 
time, full flow construction 


...@ unique, compact, single-piece body of rugged design which permits 
wide high-pressure, high-vacuum applications, especially recommended 
for hydraulic equipment and the handling of compressed gases or hazard- 
ous fluids. Cryogenic (low temperature) uses are also feasible with 
extended bonnet adaptation. Available in Straight Tubing or Standard 
Pipe Thread as catalog items. Flanged valves available on special order. 


% In. — Ya In. % In. — 2 In. 


4500 PSI (— 20°F to +-160°F) 3000 PSI (— 20°F to +-160°F) 


Jamesbury Style “H” Double-Seal Ball Valves are available in Carbon 
Steel, 303 and 316 Stainless Steel. 
“TEFLON”, Special Nylon or synthetic rubber seats and seals. 


Selection of valve seats and seals determine the temperature and pressure ratings. 
Write for Materials and Pressure Specification Sheets for Style “H” series 


for performance data. 


* Patented 
JAMESBURY CORP., 72 NEW STREET, WORCESTER, MASS. 


104-0 Distributors in Principal Cities 
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guests. One of the highlights of the 
evening was presentation of De- 
troit’s Charter as Chapter No. 1 
of the Society. 

Following meetings of the steer- 
ing committee, the Milwaukee 
chapter held its first formal meet- 
ing on September 29 at the Mil- 
waukee School of Engineering. 
The following slate of officers were 
presented by the nominating com- 
mittee to serve until July 1, 1961: 
President, Russell Henke, Racine 
Hydraulics; Vice President, Dud- 
ley Pease, Dynex; Secretary, Mel 
Striegel, Milwaukee School of En- 
gineering; Treasurer, Jim Price, 
Price Engineering. 

Frank Mackin of General Mo- 
tors Institute, and national presi- 
dent of the Society, presented the 








a 


LOW PRESSURE AIR PRESS to mass 
produce blister packaging, was an- 
nounced by the Jackmeyer Corp., New 
York, N. Y. This machine uses no heat 
and only 5 to 10 psi air instead of the 
common 80 to 100 psi. No heat and 
low pressure make this blister-packaging 
method useful for heat sensitive products. 





chapter with its charter. Plans call 
for cooperation with the Milwau- 
kee School of Engineering on a 
servomechanism symposium early 
in December. 

Chicago plans are underway to 
hold an organizational meeting at 
the American Institute of Engi- 
neering and Technology under the 
leadership of Dean Milton Gold- 
stein. There is so much potential 

Continued on page 46 
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The TUTHILL Internal Gear Pump...and 
its advantages in reversing applications 


by E. H. Schanzlin, 
Chief Engr., Tuthill Pump Co. 


Extremely high reliability, proven 
in thousands of applications over a 
30 year period, has made Tuthill’s 
internal gear pump an industry 
standard. The Internal gear con- 
struction particularly adapts it- 
self to reversing pump applica- 
tions as indicated in the sketches 
at right. 


How It Operates 
Key elements are the rotor, idler 
gear and the crescent shaped par- 
tition. This crescent shaped parti- 
tion, shown in heavy black, is cast 
integral with a moving part called 
the idler carrier. 

In the drawing at left, power is 
applied in counterclockwise rota- 
tion to the rotor and transmitted 
to the idler gear with which it 
meshes. The space between the 
outside diameter of the idler and 
the rotor is sealed by the crescent. 
When the pump is started, there 
is an increase in volume as the 
teeth come out of mesh. This cre- 
ates a partial vacuum, drawing 
the liquid into the pump through 
the suction port. The liquid fills 
the spaces between the teeth of 
the idler and rotor and is carried 
past the crescent to the pressure 
side of the pump. When the teeth 
mesh on the pressure side the 
liquid is forced from the spaces and 
out through the discharge port. 

When shaft rotation is changed 
from counterclockwise to clock- 
wise, as in the drawing at right 
above, the idler carrier, (including 
the idler gear and crescent) auto- 
matically rotates 180° through the 
suction zone. This changes the 
directional flow within the pump 
without changing port positions. 
The idler carrier rotates in a cover 
casting fitted with stops so that 


HOUSING 


COUNTERCLOCKWISE ROTATION 


the crescent can rotate only 180° 
—always through the suction 
zone. If rotation were again re- 
versed to counterclockwise, the 
crescent would swing back to its 
original position (shown at left 
above). 


No valves required... 
ports remain constant 
This unique construction permits 
positive reversing action, without 
any valves, and with the port 
positions remaining constant. In 
addition Tuthill’s reversing pumps 
provide all the other attributes of 

internal gear construction . 
extremely high reliability, com- 
pactness, and high efficiency. 
Reversing Pumps with internal 
gear construction pay particular 
dividends on applications where 
the pump must be driven from a 
reversing shaft or when machinery 
must be shipped without knowing 
the ultimate direction of the driv- 
ing unit. 
375 reversing pump models 
Tuthill offers a complete selection 
of over 800 different pumps in- 
cluding 375 different reversing 


ee) 


ca 


CLOCKWISE ROTATION 


pump models for capacities from 
lg to 200 GPM; for pressures to 
400 PSI; and speeds to 1800 RPM. 
These include a complete selec- 
tion of stripped models for incor- 
poration into products. Specially 
designed housings, shaft exten- 
sions, relief valves and many other 
features can be developed by 
Tuthill’s engineers to meet the 
requirements of specific appli- 
cations. 

Catalog 105 contains complete 
information on all Tuthill Revers- 
ing Pumps. Write today for your 
copy. 


Typical Tuthill Reversing Pump. 
Model 2RC has capacity of 5 GPM 
operating at 100 PSI, 1200 RPM. 


Tuthill manufactures a complete line of 
positive displacement rotary pumps in 
capacities from 1/3 to 200 GPM; for 
pressure to 300 PSI; speedsto 3600RPM. 


TUTHILL PUMP COMPANY 


981 East 95th Street, Chicago 19, Illinois 


October, 1960 Circle 158 on Time-Saver Card 








NEW ) CONCEPT 


OF AIR CYLINDER LUBRICATION 


> 4 WAY VALVE 
FILTER LUBRICATOR 
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NEW M/P DOWN STREAM ciRcultT 


Lama 
AIR CYLINDER 


DESIGNED SPECIFICALLY 
FOR AIR CYLINDERS 


With a conventional circuit the air 

cylinder may not be lubricated because 

oil introduced by the lubricator is trapped 

in the valve and exhausted to atmos- 

phere. Any small amount of oil that 
works through the valve may also be exhausted when the cylinder 
is reversed. 


Now ...M/P has developed a new concept of air cylinder lubrica- 
tion. The new Lubricator (Model M204) installed in the Down-Stream 
Circuit assures lubrication of both the control valve and the cylinder. 


Contact your local representative or M/P for a detailed brochure. 


4 HYDRO-JECTOR 

Automatic drain valve that can be installed 

easily in the bottom drain port of any com- 

pressed air filter, drain leg or surge tank. _ * 
SHATTER-GUARD » | 

A new feature which makes the M/P a 

Visi-Bow!l as safe as a metal bowl. Avail- r 

able on all M/P Filters, Lubricators and 

Hydro-Jectors 


MASTER PNEUMATIC, INC. 


20430 SHERWOOD ¢ DETROIT 34, MICHIGAN ¢ Phone: TWinbrook 3-7070 
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in this area that much thought is 
being given to the question of 
which is better—one large chap- 
ter with several sections each with 
its own field of interest, or more 
than one chapter each serving a 
different geographical area or field 
of interest. 


e Cleveland Activities—The 
decision to organize a Cleveland 





THIS MACHINE PRODUCES more 
than 300 vane pumps per hour for 
Chevrolet power steering systems. It as- 
sembles 41 parts in 21 different opera- 
tions. Each pump is tested for leakage 
and functional performance before ship- 
ment. Designed by Swanson-Erie Corp. 
Erie, Pa. 





Chapter was the result of a meet- 
ing held August 30 at the Cleve- 
land Engineering Center. Forty- 
five men attended the meeting. 

After an enthusiastic discussion 
on purpose and future activities of 
the Society, a show of hands in- 
dicated unanimous support of a 
local chapter. 

A steering committee was se- 
lected to choose a slate of officers 
and plan a program for the com- 
ing year. The committee includes 
Allan Morris, editor of Hypravu- 
tics & PNEUMATICS as chairman, 
John Demian, Marquette Div. Cur- 
tiss-Wright; John McAfee, Chev- 
rolet Div., General Motors; Ted 
Budzich, Design Consultant; Barry 
Evans, Universal Hydraulics; 
Peter Spuhler, Hunt Valve; B. R. 
Teree, Republic Manufacturing, 
and Norman Paquin, Paquin Co. 
First meeting of the steering com- 
mittee is planned for September 
20. Cleveland promises to be one 
of the larger chapters as it will 
probably draw from many close-in 
cities. vv 
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INDUSTRIAL HYDRAULIC FITTINGS 


TUBE 
FITTINGS 
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FLARELESS FITTINGS 


STRAIGHT THREAD 
FITTINGS 


PIPE FITTINGS 





@ STEEL 
@ BRASS 

© ALUMINUM ALLOY 
@ STAINLESS STEEL 





REUSABLE HOSE COUPLINGS 


For complete information, write for Catalog 


) 7X\ AFCO FITTING COMPANY 


ivision of THE UNITED STATES AIR COMPRESSOR COMPANY 


5300 HARVARD AVENUE « CLEVELAND 5, OHIO «+ Phone: Michigan 1-5487 


Proper selection of constant 
Hydraulic Pumps for systems 


By: Ellis H. Born 
Director of Sales-Engineering 
Denison Engineering Division 
American Brake Shoe Co. 
Columbus, Ohio 


Whether to use a high pressure 
system or a low pressure system is 
perhaps the most basic decision the 
designer faces in developing the 
proper hydraulic system. This deci- 
sion involves such factors as effi- 
ciency, space requirements and, most 


imrortant, cost, 
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SPACE CONSIDERATIONS 

Furnishing fluid horsepower is the 
function of a hydraulic system. 
Horsepower yield is determined by 
multiplying system pressure (psi) 
times flow rate (gpm) times a con- 
stant of 0.000583. Application of 
this formula reveals that a 5000 psi 
system develops five times the horse- 
power of a 1000 psi system at the 
same rate of flow. Accordingly, the 
5000 psi system requires only 20% of 
the flow rate of a 1000 psi system to 
produce the same fluid horsepower. 


Reduced rate of flow permits 
designs which incorporate smaller 
valves, piping, hydraulic cylinders 
and reservoirs. Since reservoirs are 
often the largest single fluid compo- 
nent in a system, appreciable space 
savings can be realized with high 
pressure systems. If recommended 
hydraulic practice is followed, reser- 
voir capacity is three times greater 
than the gpm displacement of the 
pump. Hence, for the same amount 
of fluid horsepower, reservoir capac- 
ity can be reduced as much as 80% 
in a high pressure system. The high 
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MOUNTINGS 


FLANGE 


FACE and PEDESTAL 


BRACKET 


Denison constant volume axial piston pumps offer volumes 
up to 122 gpm, pressures to 5000 psi, at their rated speeds 
of 1200 and 1800 rpm. Face, flange, bracket or pedestal 
mountings are available for ready adaptation to your par- 
ticular installation. Models are available for either clock- 
wise or counter-clockwise rotation. 


PISTON CYLINDER BARREL 


ROLLER BEARING 


PLATE 


DRAIN PLUG 


SHAFT ASSEMBLY 


PORT PLATE 


DETAILS OF CONSTRUCTION 


volume Axial Piston 
up to 5000 psi 


pressure system not only allows sav- 
ings in space through use of smaller 
components and capacities, but 
reduces the weight and mass of the 
hydraulic power package as well, 


COST FACTORS 


Use of smaller components in high 
pressure systems not only saves 
space, but affords worthwhile cost 
reductions. 

Compact system elements cost less 
and because they are smaller, as well 
as lighter, assembly is easier and 
faster. Raw material requirements 
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are also reduced. These advantages 
permit the over-all hydraulic system 
design to incorporate less weight and 
mass. The latter is especially impor- 
tant where portability is concerned. 


SYSTEM EFFICIENCY 


In any hydraulic system, a part of the 
generated fluid horsepower is used 
to force fluids through the system. 


Resultant line and pressure decreases 
are far less significant in high pres- 
sure systems. For example, a pressure 
drop of 50 psi represents a loss of 
5% in a 1000 psi system, but only a 
1% loss in a 5000 psi system. It fol- 
lows that high pressure systems have 
an inherent efficiency advantage over 
low pressure systems. 


The ability to provide sustained 
efficient power for a high pressure 
system is best fulfilled by a precision- 
built axial piston pump because of 
its low slippage rate and operating 
characteristics. 

All internal forces created by 
hydraulic pressure against the mov- 
ing parts are counteracted by the use 
of hydraulic balancing. 

Using the principle of hydrostatic 
balancing eliminates the need for 
expensive and often cumbersome 
thrust bearings in the pump. This 
design minimizes pump size and 
allows a more compact pump or fluid 
motor package. 


Other advantages are gained 
through hydrostatically balancing 
pistons and the cylinder barrel. For 
example, excessive loading of piston 
shoes against the cam plate is avoided. 
In addition, excessive loading of the 
cylinder barrel against the port plate 
is prevented, virtually eliminating 
wear caused by sliding action. 

Life expectancy of internal axial 
piston pump parts is almost infinite. 
since constant lubrication is supplied 
by system fluid. 

Data and specifications on 5000 
psi pumps, motors and controls are 
available from your Denison repre- 
sentative—located in principal cities 
—to assist you in developing 
hydraulic systems for maximum 
efficiency and economy. 


NEW CATALOG 
FOR DESIGNERS 
AND ENGINEERS 


Write for your 

copy of Bulletin 220— 

“Hydraulic Power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls. 


DENISoy 


ey 


DENISON ENGINEERING DIVISION 


American Brake Shoe Company 


1166 Dublin Road 
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10,000-PSi VALVE 


Free-flow metering valve maintains 
ram pressure after power has been 
turned off. Moving valve control 
clockwise holds ram pressure. As 


control handle is turned counter- 
clockwise, valve controls ram's re- 
turn speed. It allows oil to return 
freely or at an adjusted rate. 


Designation: No. 1724A—Greenlee 
Tool Co., Rockford, Illinois 
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SLEEVE VALVE 


Automatically controls single-act- 
ing, spring-return air cylinders. On- 
off valve is 3-way, 2-position. In- 
stalls in any position, on production 
line, on machinery, or on cylinder. 
Eight air-passage holes for low 
friction loss and high capacity. 


TPP 


Specifications: Valve is 2%” long 
x 1%” dia 
\irmatic Valve, Inc., Cleveland 
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PULSATION ELIMINATOR 


Reduces pump pulsations to 1% or 
less of system pressure. Traps noise 
No moving parts. No elastomer or 
flexible seals. Compatible with all 








‘@quipment for fluid power systems. For 
} and mail post card bound in this issue. 


liquids. It has a chamber tuned to 
specific pump frequency and flow 
rate. Baffle system splits flow and 
shifts phase of one-half of the flow 
so that pulsation is reduced when 
flow rejoins at filter’s delivery end. 


Specifications: Unlimited flow 
ranges. For working pressures to 
25,000 psi, temperatures from 
—450 to 1000 F. 


Designation: High Pressure Ripple 
Filter—Auto-Control Laboratories, 
Inc., Inglewood, Calif. 
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10 & 20-MICRON FILTERS 


Made of resin-impregnated cellu- 
lose, backed with perforated steel 


cylinder. Reinforced by three sup- 
porting rings, spotwelded in posi- 
tion. 


Specifications: 20-micron element 
handles 100 gpm at 1 psi. 10- 
micron element handles 100 gpm 
at 24% psi—based on 150 SSU. 20- 
micron element handles 100 gpm 
of 500 SSU at 4-psi pressure drop. 
Provides protection during cold 
starts. Used in housing with 125 
psi working pressure. 

Rosaen Co., Hazel Park, Mich. 
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AXIAL PISTON PUMPS 


Independent, multiple circuitry 
with one pump. Integral check 
valve allows straight flow path 
from inlet to outlet. Rotates in 
either direction. Interchangeable 
pistons and cartridge. Optional 


port specifications. SAE standard 
mountings and shafts. 


Specifications: 90 hp. Model PF 
6033 operates at 1800 rpm, delivers 


22 gpm at 6000 psi. Model PF 
3046 delivers 29.5 gpm at 3000 
psi, 1800 rpm. Speeds to 2400 rpm, 
higher with supercharging. 10%” 
dia, 14%” length. Weighs 230 Ib. 
Dynex, Inc., Pewaukee, Wisc. 


Circle 304 on Time-Saver Card 


HOSE FITTING KITS 


One-piece, socketless, brass fittings 
are reuseable. To assemble, push 
hose over fitting’s barbed stem. 
Fitting can’t pull out. In all stand- 
ard connecting ends. Assemblies 
are for air, oil, or water. 


Specifications: For pressures to 
250 psi. Cotton or rubber-covered 
hose in %” or %” ID. 


Designation: Push-lok fittings— 
Parker Fittings & Hose Diw., 
Parker-Hannifin Corp., Cleveland. 
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New Wiper-Scraper Seal for Cylinders 


Scrapes off ice, mud, tar — wipes off water, dust, other contaminants 


Now, you can effectively exclude dirt and 
other contaminants from hydraulic cyl- 
inders under the most severe field condi- 
tions. One compact unit, the C/R SC 
Wiper-Scraper Seal does the job. Formerly, 
a separate rod scraper had to be installed 


The 


special machining necessary, plus the 


in front of the ordinary wiper seal 


scraper ring, and retaining ring made this 


an expensive installation 


Chicago Rawhide’s SC Wiper-Scraper 
Seal combines a spring brass scraper and 
synthetic rubber wiping member in one 
The I.D. of the 
slightly under shaft size to provide a snug 


steel shell. scraper is 
fit that will remove tar or frozen mud, but 
it has sufficient play within the shell to 
tolerate any off-center conditions of the 
rod such as caused by bearing “‘bore-slop.” 
The cost is much lower than any other 


OIL SEAL DIVISION: 1203 ELSTON AVENUE * CHICAGO 22, ILLINOIS 
Offices in 55 principal cities. See your telephone book. 
in Canada: Chicago Rawhide Mfg. Co. of Canada, Lid., Brantford, Ontario 
Export Sales: Geon Internationa! Corp., Great Neck, New York 
C/R Products: C/R Shaft & End Face Seals « Sirvene (synthetic rubber) molded pliable parts 
Sirvis-Conpor mechanical leather cups, packings, boots « C/R Non-metallic Gears. 
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combination of scraper and wiper. “‘Design- 
in” cost is low, assembly simple. Most 
important is the performance contribution 
to the cylinder. The additional value of 
longer packing life and increased operating 
dependability with the SC Wiper-Scraper 
Seal will far outweigh the nominal cost. 
For complete information, specifications 


and standard sizes, write for your copy of 
C/R's new Bulletin SC-100 





close the loop. . with 
ELECTRO-HYDRAULIC 
SERVO COMPONENTS .. 
‘from AM&C 





| INPUT > Model 750 Analog 

Programmer — Gen- 
erates a voltage corresponding to an arbitrary 
function drawn on graph paper: ramp, sine, 


square and triangular function generators 
also available 








Ll ELECTRONICS Model 601 Servo 
Amplifier — Pro- 


ides summing, amplification and feedback 
circuitry for driving any electro-hydraulic 
servo valve. Other standard and special AC 
or DC amplifiers and demodulators also 
available 


> SERVO VALVE > Model 244 Electro- 
Hydraulic Servo 

Valve 0-50 gpm, 3000 psi valve designed 

for rugged, industrial use. Incorporates 
powerful, long-life Model 104 Torque Motor 
Other servo valves available from 0-1 to 
0-400 gpm and to 5000 psi system pressure 




















> ACTUATOR Model 500 Hydraulic 


Actuator Com- 
pletely instrumented. Can incorporate servo 
valve manifold, filters, solenoids, overload 
protection, AC or DC feedback devices 
Other linear or rotary hydraulic actuators 
can also be supplied 


4—{ FEEDBACK fq — Model 690 Dynamic 
Position Meter — 


Provides feedback voltage and readout as a 
function of load position. Other feedback 
units available for sensing pressure, flow, 
force, velocity, attitude and other parameters 

















AM & C can provide all of the elements for successful servo control — from 
the engineering and production of unique electronic, electro-hydraulic and 
electro-mechanical components to complete integrated system “packages” to do 
a specific job. If your problem involves instrumentation or automatic control 
of position, speed, pressure, flow, or force, our engineers can assist you. 


Telephone or write 


AMERICAN MEASUREMENT & CONTROL, INC. 

Subsidiary of CompuDyne Corporation 

WALTHAM 54, MASSACHUSETTS 
TWinbrook 4-6212 
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NEW 
PRODUCTS 


QUICK CONNECT COUPLING 


Socket, plug, and internal parts 
are 316 stainless steel. One-hand 
operation. No turning or twisting. 
Buna N seals. Integral shut-off 
valve in socket stops flow when 


lines are disconnected. 360-deg. 
swivel action permits easy han- 
dling, prevents hose from twisting 
or kinking. 

Specifications: For working pres- 
sures to 7500 psi connected. Male 
and female end connections. %” and 
4” NPT. 


Designation: Series AS—Perfecting 
Service Co., Charlotte, N. C. 
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REMOTE ACTUATOR 
FOR LIMIT SWITCH 


Requires no air valve or air switch. 
Air is supplied to the actuator at 
40-80 psi through an inlet orifice. 


ir % 


(ont —~* 


DENISON 
| OxSw TCH 


It escapes through a bleeder ori- 
fice. Closing bleeder orifice builds 
up pressure in an air cylinder 
which operates limit switch. 

Designation: Part No. 2-1-1000— 


R. B. Denison Mfg. Co., Bedford, 
Ohio 
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PRESSURE SWITCHES 


For pilot duty. One no and one nc 
contact. Orifice prevents operation 
by minor pressure surges. Optional 
surge reducer and range-adjustment 
sealing cap. Optional neon light 


Continued on page 54 
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he OW .. Select 


flexible couplings by SHAFT SIZES 


new 
Shaft-rated 


DIAMON 


COUPLINGS 
give you 
elower cost 


ebearing and shaft 
protection 


es quick, 
easy selection and 
installation 





*Hi-Cap means HIGH CAPACITY 


All working parts are heat treated steel, and 
hardened to provide greater resistance 
to wear, longer service life. 


@ DIAMOND 

Hi-Cap couplings are 

available in Finished-Bore 

and Taper-Lock to accom- 

modate any shaft diameter 
combination from %" to 6%". 

New Hi-Cap Bulletin No. 1060-C 
gives construction details, specifica- 
tions and prices. Write Topay! 


Copyright 1960 ' * Tne trademark Hi-Cap is the property 
Diamond Chain Company, Inc. of Diamond Chain Company, inc. 
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EXCELLENT 
WEAR RESISTANCE 
AND LOW 

COMPRESSION SET 
PROPERTIES! 


i 
| 
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NEW 


IS 


PRODUC 


tells when pressure is on. Trip indi- 
cator behind window shows when 
switch contacts trip. Calibrated 
range scale in cover. Bellows type 
in six pressure ranges. Operates 
from air, oil, or water pressure. 
Setting, shown in window, can be 
adjusted externally with screw- 
driver. Optional range-adjustment 
knob. Piston type, for high pressure 
has range-locking nut. Cylinder 
wall has oil-leakage outlet on low- 
pressure side of steel piston. Out- 
let is tapped for return line to 
reservoir. Optional seal ring pre- 
vents oil leakage past piston. 


Specifications: 15-amp rating on 
110 vac, 5 amp on 600 vac. Bellows 
type for pressure to 300 psi; piston 
type, for 135-3000 psi. 


Designation: Bellows type is CR- 
127 B; piston type, CR127 A.— 
General Electric Co., Schenectady 


Circle 308 on Time-Saver Card 


POSITIONING AIR VALVE 

Inches air-actuated device to any 
position, and holds. 3-position, 4- 
way. Solenoid-operated. Three 
moving parts—spool and _positive- 
centering, spring-loaded sleeves. 
Built-in manual operators. Valve 





body can be removed without dis- 
turbing wiring. Connection is made 
automatically when body is reas- 
sembled. 


Specifications: %” ports. For pres- 
sures from vacuum to 150 psi. 


Designation: Model 1063, closed 
center. Model 1073, open center.— 
Mechanical Air Controls, Inc., De- 
troit 


n Time-Saver Card 
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For more 
NEW PRODUCT reviews 


turn to page 138 
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HOW LUCAS-ROTAX Widustual 


HYDRAULIC PUMPS AND MOTORS 


offer the most advanced compact design 





LUCAS-ROTAX IA4 pump 
shown in comparison 

with comparable-capacity 
competitive pump. 


If you are interested in industrial 
hydraulic pumps or motors in the 1.5 to 
108 g.p.m. range at pressures to 5000 
p.s.i., you’ll find more good design 
features in Lucas-Rotax pumps and 
motors than in any other quality line. 


capacity units can be operated from 2- 
pole motors to reduce the cost of the 
prime mover. 

Pumps are available as variable 
volume, variable volume pressure com- 
pensated, overcentre cam (reversible) or 


fixed volume. Motors can be supplied in 
variable or fixed volume. Both pumps 
and motors deliver high performance 
with minimum maintenance. Available 
in quantity from domestic stock—call 
or write for technical data. 


Lucas-Rotax industrial hydraulic 
pumps and motors are smaller and lighter 
than conventional units with low noise 
level in spite of high operating speeds. 
They offer fast response rate in pressure 
compensation and the low and medium 


Qa product of creative enginecring by 


For further information contact 


JULIUS KENDALL, 
LIMITED 


Kenett Corporation 
320 Washington Street 

BOSTON * NEW YORK « CHICAGO « LOS ANGELES « HOUSTON « SAN FRANCISCO 
CLEVELAND « JACKSONVILLE « TORONTO * MONTREAL « VANCOUVER 





Brookline 47, Mass. 
LOngwood 6-0378 





A member of the Lucas organization with 
OFFICES AND SERVICE DEPOTS 
THROUGHOUT NORTH AMERICA 


6004 
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Smaller stut 


THIS UNIQUE CROSS-SECTION 
SHOWS WHY UNEEPAC AFFORDS 
FULLY AUTOMATIC SEALING 

IN LIMITED SPACE 


Because Uneepac offers compact de- 
sign and greater efficiency...smaller 
stuffing boxes and fewer rings are 
required to seal against the most 
rugged conditions! 

These fully automatic, self-center- 
ing and self-adjusting packings are 
pressure-actuated. They are easy to 
assemble ... are quickly installed... 
fit accurately ... reduce friction... 
give exceptional service life in rod 
and piston applications. 

Skillfully compounded in what- 


56 





ever materials best meet your re- 
quirements, J-M moulded packings 
are engineered with the workman- 
like care and precision for which 
Johns-Manville is known through- 
out industry. They are specifically 
designed to give you top perform- 
ance and optimum economy for 
every packings dollar you spend. 
There is a broad selection of J-M 
moulded packings specifically engi- 
neered for hydraulic and pneumatic 
applications. A complete range of all 
standard sizes, styles and materials 


fing boxes made possible 
with J-M UNEEPAC® 


is available for immediate shipment. 
Or J-M will custom-make and design 
the exact packing that will give you 
the best, most economical service. 

You'll find complete information 
in free booklets PK-126 A and PK- 
148 A, which present all J-M moulded 
packings materials and designs, 
with specific recommendations for 
most applications and service condi- 
tions. See your J-M Distributor. Or 
write to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada: Port 
Credit, Ontario. 


JOHNS-MANVILLE wi 


Circle 88 on Time-Saver Card 


HYDRAULICS & PNEUMATICS 





Customers with critical tubing require- 
ments wanted to be sure of getting Republic 
quality. Republic ELEcTRUNITE® Hydraulic 
Fluid Line Tubing with blue spiral marking 
from end-to-end was the answer. And, only 
Republic offers it. 

Republic ELEcTRUNIZE Hydraulic Fluid 
Line Tubing is produced by the world’s 
leading specialty tube manufacturer. Be- 
cause the tube is formed from highest 
quality flat rolled open hearth steel, both 
the inside and outside surfaces can be 
checked for defects. 

ELECTRUNITE’s uniform walls and con- 
centricity, coupled with uniformly high 
ductility, assure better bending and flaring 
characteristics. And, ELECTRUNITE is avail- 
able in all sizes shown in JIC Standards 
Book, in wider range of sizes produced to 
Specification HL-1, which meets all test 
requirements of the JIC Standard. 

It will pay you to get all the facts on 
Republic ELEcTRUNITE Hydraulic Fluid 
Line Tubing. Discover how it can sub- 
stantially reduce maintenance costs in 
complicated installations. Call your 
Republic representative, or write direct 
today. Use coupon below. 

4 This 500-ton hydraulically operated press built by Birds- 
boro Steel Foundry & Machine Company, Birdsboro, Pa., 
and featuring Republic ELECTRUNITE Hydraulic Fluid Line 


Tubing, is used by a leading research center for deep 
drawing, extruding, or planishing metals. 








REPUBLIC STEEL 


STEEL AND TUBES DIVISION 


C.D Cleveland 8, Ohio 
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TEST MACHINE at a metal fabrication plant 
gets air from the Le Roi 100S2 shown below. 
Unit also supplies air for presses, automatic 
and manual welders, painting machines, and 
automatic assembly machines. 


puts your plant 
air supply right 
where you 
need it | 











LE RO! 100-HP STATIONARY COMPRESSOR 


Trouble-free air-cooled LeRoi 100S2 delivers 450 cim of 
air at 126 psi — yet takes up only 20 sq. ft. of floor space. 


Any way you look at it, the Le Roi 100S2 two-stage stationary compressor is 


your best bet to lower your cost of compressed air. LE RO] 


It provides cool, clean airpower. And its compactness permits installation 

near the point of use, thus eliminating excess piping and costly waste of air. 

If you need more air, you just install more Le Roi S2 compressors — and you STATIONARY 
can still beat the cost of centralized air systems. 

The electric-motor-driven 100S2 is easy to operate and maintain. Its Dual- 

Control permits either constant-speed or automatic start-and-stop operation. COMPRESSORS 
Air cooling eliminates plumbing and water line freeze-ups . . . permits indoor 

or outdoor installation. Balanced design reduces vibration and noise . 

extends compressor and motor life. 

Put your compressed air system on a paying basis. Investigate the complete 

Le Roi line of unit-type and stationary air compressors — from 44 to 100 hp. 

Contact your Le Roi distributor, or write to Le Roi Division, Westinghouse 

Air Brake Co., Milwaukee 1, Wisconsin. sc-os 


PORTABLE AND TRACTAIR® AIR COMPRESSORS + STATIONARY AIR COMPRESSORS * AIR TOOLS 














FEATURED IN CONTROL SYSTEMS OF MISSILE PROGRAM! 


New EFLOW 
CONTROL VALVES 


pressure compensated 





Pipe Tap 1%"—1% V 
Capacity 125 SG. P, M. : 


M 


Rivett Hydraulic Flow Control Valves 
are now being introduced to the trade 
after four years of thorough field testing 
in advanced applications for both govern- 
ment and industry. These valves may be 
used as ordinary ‘“‘meter in,” “‘meter out,” 
or “bleed off’’ types of compensated flow 
control valves by keeping the bypass port 
plugged in the subplate, and piping the 
“inlet” and “outlet” ports as desired. 
This usage means excess oil is spilled over 
a relief valve so pump is always at full 
horsepower. 


Vit kunted 


On some meter-in circuits, with the “by- 
pass”’ port piped to tank, the “inlet” and 
“outlet” can be piped as above, but any 
excess oil fed to the valve will flow to 
tank. As long as the fluid motor or cylin- 
der is working at less pressure than sys- 
tem relief valve setting, the Rivett 3- 
port flow control will maintain oil flow 
to the work as set, the bypass port will 
flow excess oil to tank at the work pres- 
sure, and therefore the pump is using 
horsepower only at the rate determined 
by work requirements. 


RIVETT, INC. 
Dept. AH-10, Brighton 35, Boston, Mass. 
The Better You Know Hydraulics — The Better You Like> 


FEATURES 
1 


Knife edge orifice 
positively assures 
consistently uniform 
low flow; and mini- 
mizes change of flow 
when change of fluid 
temperature occurs, 


2 


No drain connection 
required because 
special pressure 
balanced Teflon 
seals are used. 


3 


Maximum flow ca- 
pacities up to 125 
G.P.M. in 14%” size 
are standard, 


4 
Valves are usable as 
two port and three 
port models. 


5 
Vernier knob has 
provision for safety 
lock wiring. 


Valves are available 
with return free-flow 
check, 





SMALL AIR COMPRESSORS 


Miniature Model 0330 weighs 
11 oz. Capacity to .67 cfm. Choice 
of motors: shaded pole, split-phase, 
and series wound. Oil-less. Posi- 
tive-displacement rotary compres- 
sor has 3 offset, carbon vanes. 
Maximum pressure for series is 15 
psig. Model 1030 has offset vanes. 
Powered by 1/20 or 1/12-hp mo- 
tors. Capacities to 1.0 cfm running 
open. Model 0630 has radial vanes. 
Capacities to .6 cfm running open. 
Maximum pressure for these series 
is 25 psig. Bulletin has photos, 
drawings, and performance curves 
and charts. Gast Mfg. Corp., Ben- 
ton Harbor, Mich. 
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4-Way Hydraulic Valves 


Small, spool valves provide 11 
flow patterns. Spring-centered, 
spring-offset, and detent models. 
Flow to 3 gpm. For pressure to 
2000 psi. Two data bulletins show 
flow-pressure characteristics, di- 
mensions, JIC symbols, flow 
patterns, weight, material, and 
porting. Sarasota Precision Prod- 
ucts, Inc.. Sarasota, Fla. 
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PUMPS & FLUID MOTORS 


Bulletin 100-P7 describes Series 
15 Model H constant-displace- 
ment units. For pressures to 2000 
psi, speeds to 2000 rpm. Pump ca- 
pacity from 2 to 24 gpm. Motor 
output from 1 to 20 hp. Pressure- 
poeketed thrust plates—a dynamic 
seal prevents oil flow from the high- 
pressure side to the low-pressure 
side of thrust plate. All surfaces of 
matched, helical gears are ground 
and polished. Oversize anti-fric- 
tion bearings. Two heavy-duty in- 
board bearings for each gear are 
on integral gear journals. Outboard 
bearing in each pump or motor 
overcomes shaft radial and thrust 


loads. Bulletin has photos and 
charts of options on end covers, 
gear housings, and drive shafts. 
Performance charts. Bulletin 100- 
P6 describes Series 36 Model H 
units. Same general features. Pump 
capacity from 10 to 65 gpm. Mo- 
tor output from 10 to 80 hp. Com- 
mercial Shearing & Stamping Co., 
Youngstown, Ohio. 
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PLASTIC PARTS 


Bulletin has photos and complete 
specifications for Teflon TFE in 
sheets, cementable sheets and 
tapes, extruded rods, molded bars, 
and cylinders, and filled and fu- 
sion-welded products; for Chemi- 
seal Nylon in rods, slabs, films, 
sheets, tubes, and pressure tubes; 
for CTFE in discs, sheets, and rods; 
and for Delrin and Teflon FEP in 
sheets, rods, and tubes. Bulletin 
AD-177 has chart of comparative 
mechanical and electrical charac- 
teristics of compounds. 16 pp. 
Garlock, Inc., Palmyra, N. Y. 
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CYLINDERS, DRILL 
UNITS & VALVES 


Catalog has data, specifications, 
and schematics on complete line 
of air and oil products. Introduces 
Series B interchangeable cylinder. 
24 pp. Alkon Products Corp., Haw- 
thorn, N. J. 
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ROTARY ACTUATORS 


Single-vane model rotates 280 
deg. Double-vane models have 
twice the power, rotate only 100 
deg. Actuators produce torques 
from 100 to 430,000 in-Ib on stand- 
ard units. Heavy-duty line is for 
2000 psi. Heads are machined 
from cold-drawn steel. Bodies are 
of mechanical, seamless steel tub- 





of publications 
ader service card 


ing. Shafts are of stress-relieved 
steel. Internal surfaces are hard- 
chrome plated. Stators are keyed 
to body. Vanes are keyed and 
brazed to shaft. Ball bearings on 
standard models. Roller bearings 
on heavy-duty models. All seals re- 
place easily. Seals are backed by 
Teflon. Bulletin shows dimensions 
and ratings, application drawings, 
and mounting data. Roto-Tork 
Mfg. Co., St. Clair Shores, Mich. 
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QUICK-CONNECT 
COUPLINGS 


For air and oil. Series 1A Breco 
Pushomatic couplings for one-hand 
operation. Maximum working pres- 
sure is 5000 psi. Flow 14 cfm or 
2.5 gpm at 100 psi. Series 2A for 
6000 psi. Pressure drop is 4 psi at 
15 cfm and 100 psi. Series 4A for 
4000 psi. Pressure drop is % psi at 
20 cfm, 100 psi. Ball bearings of 
double-shut-off couplings allow 
hose to swivel when being moved. 
Steel model flows 8.5 gpm at 100 
psi. For working pressure to 8000 
psi. Bulletin 1475 also shows 
straight-through couplings, reus- 
able fittings, barbed hose fittings, 
adaptors, hose and hose assemblies. 
ferrules, ferrule crimping die, and 
rotary air seal. Photos, descriptions, 
and specifications. 16 pp. Perfect- 
ing Service Co., Charlotte, N. C. 
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ALL-STAINLESS STEFL 
FILTER & ELEMENTS 


Tables list filter areas from % 
to 4 sq ft, pipe sizes from %” to 1” 
NPT, and maximum overall heights 
from 4%” to 16%” . 98% removal 
ratings from 165 down to 5 mi- 
crons. Some elements withstand 
10,000 psi differential pressure. Re- 
lease M-213A. Micro Metallic Div., 
Pall Corp., Glen Cove, N. Y. 
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Use Snap-Tite Valved Couplings and 
you'll always know when you've stopped the flow! 


Use Snap-Tite valved couplings and you'll never 
have to test lines to see if flow has stopped as you 
do with conventional valves. 

The instant you disconnect the two halves of a 
Snap-Tite coupling, flow stops . . . and you know 
at a glance the line is closed. Reconnect and right 
away full flow begins again. 

Snap-Tite couplings take up less space, prevent 
the possibility of leaking valves, save time and 


TO USE SNAP-TITE VALVED COUPLING: 


money in installation and maintenance. Ask your 
local Snap-Tite representative how much you can 
save by using Snap-Tite couplings. 

SIZES: 4” to 6” in aluminum, brass, steel and 
303 and 316 stainless. Larger sizes and other metals 
on special order 

For more information, write for Snap-Tite Cata- 
log #58. Ask for the name of your local Snap-Tite 
representative. 


Ee Ea 


CONNECT—Full flow instantly DISCONNECT—Stop flow instantly UNION CITY, PA, 
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TUBING TOOLS 


Photos, descriptions, and specifi- 
cations of tube cutters, tube con- 
strictor, sawing vises, flaring tools 
and double flaring tools (37 and 
45 deg), reaming tools, tube bend- 
ers (lever-type, combination, gear- 
type, spring, ratchet handle adapt- 
or), tubing tool kits, swaging tools, 
sizing tools, refacing tools (37 and 
45 deg), pinch-off tools, test plugs, 
test caps, and tool parts kit. Parts 
list. Catalog No. 3121 has 32 pp. 
Imperial Brass Mfg. Co., Chicago. 
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POWER UNITS, PUMPS, 
MOTORS & VALVES 


For 5000 psi. General bulletin 
outlines specifications of horizontal 
te. Ee. and vertical pumping units, axial- 
it ats _ piston fluid motors, vane pump/ 
ACCURACY HYSTERESIS - SES motors, axial-piston pumps, vane 
0.1 of L % 0.1 of 1% 41” 100,000 p.s.i. pumps, and valves for surge-damp- 
% ing, check, flow-control, direction- 
e al control, remote-control, and pilot 
and electrohydraulic pressure-con- 
trol. Refers to detailed bulletins. 
Bulletin 146-F. Denison Engineer- 
ing Div., American Brake Shoe Co., 

Columbus, Ohio. 
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SPLIT-BODY 
CONTROL VALVES 

S type has actuators perpendi- 
cular to pipeline. Actuators of Y 
type are at 45 deg. from line. Cata- 
log has specifications, data, and di- 
mensions of valve bodies and ac- 
tuators. Actuators include position- 


eS A i Pedivt #5 : es ; ing-piston, on-off-piston, electro- 
cA ale 3 ate ra 7 hydraulic, manual, electric gear- 
FULL SCAL E R E A DING (P.S.1.) driven, and pneumatic. Tables of 
Over Over 1 | size, rating, end connections, valve 
0-15 te | 0-5,000 | 0-20,000 action, materials, CV factor, ef- 
0-5,000 and and ; | , : 
inclusive | including | including i | fective area, and maximum pres- 
0-20,000 | 0-30,000 : sure drop. General Controls Co., 
$183.50 | $205.50 | $238.50 Warwick, R. I. 
$209.50 | $231.50 | $264.50 $286.50 | $336.50 : Circle 410 on Time-Saver Card 


$255.50 | $277.50 $310.50 $332.50 $382.50 


For more reviews 
of FREE LITERATURE 
turn to page 150 
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Any size, any pressure, any stroke, any 
mounting to meet your specific need. Our 
engineering staff will be glad to assist you 


in helping to meet your design problems. 


Logan 750 series 
rotating and 
nonrotating 
hydraulic cylinders. 
Operating pressures 
to 750 psi. 


MEMBER: National Machine Too! Builders’ Assn. 
National Fluid Power Assn. 


LOGANSPORT MACHINE CO., INC., 832 CENTER AVENUE, LOGANSPORT, INDIANA 
PLEASE SEND COPY OF CATALOG 

0 100-1 Air Cylinders 

C 100-2 Mill-Type Air Cyls. 

CJ 100-3 Air-Dravlic Cyis. 

0 100-4 Air Valves 


PF” PE Me ccoccce 
Send for your copy of 

A down-to-earth 20-page 
booklet on the 

“rights” and “wrongs” 

in setting up and 








servicing air and 





hydraulic equipment. 
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“ume: ‘ssembly accelerates - decelerates 
Thor Missile Erector smoothly 


om without ratcheting. 
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THOR missile on 
launch base... 


« complete system 
designed and developed 
by Douglas Aircraft 
Company, Inc. 

Smooth control of the Thor erecting cylinder is accomplished by a new « transporter-erector, 
Vickers’ packaged valve assembly. This assembly provides regulated accel- launching base and 
eration-deceleration throughout the erecting cycle without compounding power trailer designed 
structural vibrations. Despite varying external loads and temperatures, and built by Food 


firm positive control is maintained as the missile’s center of gravity passes minery and Chemiees 
Corporation. 
over the pivot point. 


This “system engineered” valve is another example of the special ability of 
the Vickers Marine and Ordnance Department to solve difficult ground 
support problems. An integrated package, this new valve consists of a 
metering-type, modulating flow control that is pressure compensated for a 
fixed pressure differential. An integral, motor-actuated, 4-way directional 
control regulates starts and stops in mid-cycle. 


Now in production, this valve can be used to control a broad range of accel- 
erations, decelerations and overrunning loads merely by varying combina- 
tions of orifice sizes and spool configurations. Horsepower input can be * erector 
adjusted to meet onsite power availability. Valve output can be controlled and mast 
electrically, mechanically or hydraulically. Mounting flexibility permits control valves, 
valve installation directly on the hydraulic cylinder. hydraulic power 
. : ‘ unit, test and 
All units are factory pre-tested, interchangeable and require no external checkout stands 
lines except to pump and tank. They are built to meet the most demanding designed and built 
reliability requirements. by Vickers 
Incorporated. 
f a solution to your problems, call Waterbury, Connecticut, PLaza 
: WBY 160) for more complete information. Write for a free copy of 
Bulletin 5303 “Vickers Oil Hydraulics for Missile Systems.” 


VICKERS INCORPORATED Hydraulic Products 
DIVISION OF SPERRY RAND CORPORATION for Marine 
Marine and Ordnance Department and Ground Defense 


WATERBURY 20. CONNECTICUT Applications 
District Offices: Detroit, Mich. « El Segundo, Calif. « Los Altes, Calif. « Seattle, Wash. « Washington, D. C. « Waterbury, Conn 
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“iG Announcing 


tHE 1960 AWARD WINNERS 


Each year the HYDRAULICS & PNEUMATICS Prize 
Paper Contest, which is open to all readers, produces 
papers describing many phases of hydraulic and pneu- 
matic design, application, and maintenance. This year's 
entries represent advanced ideas in component design, 
machine system application, and theoretical develop- 
ment. These were judged by three outstanding authori- 
ties in the fluid power field: J. A. Draxler, Chief Engi- 
neer, Elwell-Parker Electric Co.; W. E. Mayhew, Staff 
Engineer, Republic Aviation Corp.; R. K. Sedgwick, 
Assistant Chief Engineer, Servo Machine Tool Div., 
Kearney & Trecker Corp. Each entry was evaluated on 
the basis of practicality, economics, orginality, and 
presentation. 

On the following pages the award winners are presented 
together with the three top prize papers. All papers 
which have received an award or honorable mention 
will be published in future issues. 
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AWARD PRIZE 
$500 


Werner Holzbock 


AWARD PRIZE 
$300 


Gil Riske 


AWARD PRIZE 
$200 


J. R. Crissey 


PRINCIPLES OF SERVOVALVES 


As author of two books on instruments and con- 
trols, Holzbock is well versed in the design and op- 
eration of servovalves. He received his degree in 
mechanical engineering from Columbia University 
and has studied in Germany and South America. He 
was manager of instrumentation and contro! sys- 
tems at Sanders Associates, and chief engineer for 
GPE Controls. He is now a consulting engineer for 
control systems and instruments. 

Holzbock's two books are titled “Instruments for 
Measurement and Control," and ‘Automatic Con- 
trol: Principles and Practice’. He has also written 
many technical articles for magazines in this cour 
try and abroad. 


USING FLOW COEFFICIENTS 
TO DESIGN PNEUMATIC SYSTEMS 


The design and application of pneumatic devices 
has occupied most of Gil Riske's engineering career 
since receiving his BSME at the University of Illi- 
nois. His first work after leaving the university was 
in the fluid power field. Since that time he has pub 
lished many articles on pneumatics and related sub 
jects. 

Riske has done considerable research on flow 
phenomena. He has recently been studying capacity 
coefficient as they pertain to air controls. As Sen- 

or Engineer at Hannifin he has been active in ap- 
plying engineering economics to pneumatic cir- 
cuitry. 


DESIGNING DAMPERS 
TO STABILIZE A JET FIGHTER 


Prior to joining Chance Vought, J. R. Crissey 
served as navigator on B-24 bombers with the Air 
Force. He studied mechanical engineering at the 
University of Pittsburgh. While at Chance Vought 
he worked on the design of the hydraulic and pneu- 
matic systems for the F7U twin-jet fighter, the 
F8U Crusader, and the Regulus | & Il Navy quided 
missiles. Crissey is design project leader on ad- 
vanced weapons proposals and at present is project 
engineer on an electro-mechanical project for the 
Electronics Division of Chance Vought. 
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a 3% even th Prizes 


$100 EACH 


Frank J. Acton, Machine Design Specialist, Design 
Consultants, Park Forest, Ill. ‘Three Position Hydraulic 


Cylinder. 

Arthur M. Salek, General Sales Manager, Martonair 
Ltd., Richmond, England. "A Universal Method of Solv- 
ing Fluid Power Sequence Circuits. 


a 


~~ 
Carl G. Auld, Fluid Systems Components Engineer, 
The Martin Co., Baltimore, Md. "A Reliability Pro- 
gram for Fluid Contamination Control in Hydraulic 
System 

William H. Baier, Senior Research Engineer, Armour 
Research Foundation, Chicago, Ill. "Dynamics of Hy 
Jraulic Cylinders 

Alex Bloch, Manager and A. Konstantin, Senior De- 
velopment Engineer, Military Products Div., Singer 
Mfg. Co., Bridgeport, Conn. "Design Considerations 
for Moon Base Hydraulic Systems. 


Paul L. Brady, Pneumatic Group Engineer, Convair, A 
Division of General Dynamics Corp. ‘Pneumatic Actu- 
ating Cylinder Control. 

Kieth Brownfield, Supervi f Product Engineering, 
The Warner & Swasey Co., New Philadelphia, Ohio. 


Hydraulic Waagon-Mounted Gradall. 


J. F. Buddington, Supervisor, Quality Engineering, 
Chance Vought Aircraft, Electronics Div., Dallas 
Texas. “Automated Hydraulic Pump Test Stand." 
Robert A. Cox, Design Engineer, Convair Astronautics, 
i f General Dynamics Corp., San Diego 
Hydraulic Actuation of the Convair Jetliner 


INGING Gear. 


Nissim Franko, Engineer, Industrial Design & Develop- 
ment, Tel-Aviv, Israel. ‘Dimensioning the Port Plate 
f an Axial Piston Pump.” 


A. F. Gagne, General Manager, A. F. Gagne Associ- 
ates, Binghamton, N. Y. ‘New Hi-Flex Dust Boot Fits 


Existing Cylinders. 


C. W. Galloway, Research Engineer, Hydro Mechan- 
Group, Douglas Aircraft Co., Inc., Santa Monica, 
Calif. “New Hydraulic Seals Used in Douglas DC-8 


Jetliner. 


ical Gr 


Howard L. Harrison, Assistant Professor, Department 
ot Mechanical Engineering, University of Wisconsin, 
Madison, Wis. “Null-Position Flow Forces in an ideal 


Three-Way Hydraulic Servo Valve. 


George R. Keller, Chief, Sales Engineering, Autonet- 
ics, A Division of North American Aviation Inc. ‘The 


Role of Hydraulics In Space. 
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Dieter E. A. Tannenberg, Test Engineering Supervisor, 
Flexonics Research Laboratories, Elgin, Ill. ‘Signifi- 
cance of Hydraulic Hammer in High Pressure Circuits." 


Fred J. Weir, Design Engineer, The Hufford Corp., 
El Segundo, Calif. “Rocket Engine Transport and 
Erecting Vehicle." 


Wlention 


George F. Meagher, Development Engineer, Aerojet 
General Corp., Sacramento, Calif. "Affects of Con- 


tamination on Servo Valves." 


Henry L. Meyer & Fred R. Wilhelm, Engineers, Cleve- 
land Trencher Co., Cleveland, Ohio. "Positive Hy- 
draulic Positioning of a Special 4-Bar Linkage.” 


George E. Miller, Head, Mechanical Unit Development 
Group, Tactical Support Equipment Section, Guided 
Missile Laboratories, Hughes Aircraft Co., Culver City, 
Calif. “Hydraulic & Pneumatic Ground Support Equip- 
ment for the Super Falcon Missile." 


D. S. Morcock & W. M. Law, Design Engineers, Lock- 
heed Aircraft Corp., Marietta, Ga. "Hydraulic Load- 
ing and Pressurization Systems for C-130 Hydrostatic 
Pressure Fatigue Test. 


H. C. Mouwen, Manager, Research & Development, 
Purolator Products, Inc., Rahway, N. J. "Testing Pore 
Size in Porous Metal Filtration Media.’ 


Egon E. Muehlner, Chief Project Engineer, Convair 
Instruments, A Division of General Dynamics Corp.., 
San Diego, Calif. ‘Measuring Hydraulic Leakage." 

E. F. Olsen, Design Engineer, Brantford Coach and 
Body Ltd., Brantford, Canada. “Valves in Piston Con- 
trol Stroke in Double-Acting Cylinder.’ 

R. K. Pealstrom, Industrial Products Div., Westinghouse 
Air Brake Co., Wilmerding, Pa. ‘Pneumatic Position- 
ers Simplify Marine Engine Control.” 

Lester J. Reitman, Surface Armament Division, Sperry 
Gyroscope Co., Division of Sperry Rand Corp., Great 
Neck, L. |., New York. "High-Temperature Electrohy- 
draulic Servo Valve.” 

Albert A. Schmitz, Too! Designer, J. |. Case Co., 
Racine, Wis. ‘Hydraulic Compression Molding Ma- 
chine.” 

E. G. Spencer & G. F. Tellier, Rocketdyne, A Division 
of North American Aviation, Inc., Canoga Park, Calif. 
"An IRBM Engine Control System.” 

Oscar L. Wadkins, Director of Engineering, Hydra- 
Electric, Inc., Burbank, Calif. Hydraulics Used for In- 
Flight Flutter Testing.” 





PRIZE 


WERNER G. HOLZBOCK 


Consulting Engineer, Nashua, New Hampshire 


Principles of servovalves— 


What are the important factors you should 
look for in servovalve performance. Just 
how important is each? Here is a 
thorough discussion of servovalve 
performance and how it is affected by 
design. Part Il of this article, which will 
appear next month, will analyze basic 


servovalves designed by the author. 


AS DESIGNERS work more with electrohydraulic 
servo systems, they must get used to thinking in 
terms of servo performance. For servovalves, which 
are the transfer point between electronic and hy- 
draulic controls systems, performance is measured 
by the criteria discussed in this article. 


DIRT SENSITIVITY 


Servovalve reliability depends on effects of unavoid- 
able dirt particles. On aircraft applications, filtering 
to 10 microns and even 2 microns is common. This is 
extremely fine, especially when you consider that a 
human hair is about 60 microns thick. It is not 
practical to use a large industrial filter which elimi- 
nates all particles bigger than 10 microns. Hydraulic 
oil used in industry can not be kept clinically clean. 
Fine filtering in systems subject to contamination re- 
quires frequent maintenance to change filters. A 
better design is to use servovalves with large flow 
passages having diameters of 10 microns or more. 


RESOLUTION SENSITIVITY 


This is the smallest change of input signal that can 
change hydraulic output flow from the valve. It is 
sometimes argued that resolution sensitivity does not 
mean reversing the input signal to determine the mag- 
nitude. In this case, resolution sensitivity is caused only 
by static friction. 


Deadband is generally defined as the input range 
which does not produce output response. This means 
reversing the signal. Deadband in this case is equal 
to resolution sensitivity plus lost motion like back- 
lash and overlap. All this is merely a matter of defini- 
tion. As understood here, resolution sensitivity is 
the same as deadband. 

Whatever prevents a valve from responding to even 
the smallest change of input signal, reduces its resolu- 
tion sensitivity. For example, if maximum input signal 
is 100 milliwats, force exerted by the signal system 
may be 6 oz. A resolution sensitivity of 0.1% would 
then mean that the device responds to a change in 
force of 0.006 oz., or about 0.0004 Ib. 

Friction limits resolution sensitivity more than 
anything else in servovalves because of extremely 
small positioning forces. As becomes obvious from 
the preceding example, even ball bearing friction is 
not negligible. 


DYNAMIC RESPONSE 


The ability of a servovalve to follow changes in 
the input signal is called dynamic response. Whether 
high dynamic response is needed depends on the ap- 
plication; there is a trend toward higher dynamic 
response requirements. One of the main elements af- 
fecting dynamic response is load inertia. Load mecha- 
nisms should be as light as possible. If output motion 
is rotary, weight should be concentrated as close to the 
center of rotation as possible. 


LINEARITY 


This is a measure of the ratio between input and 
output. If a system requires equal increments of 
output for equal increments of input, linearity is im- 
portant. But is this true in a closed loop, propor- 
tioned control system? 

The servovalve is part of a control system. It may 
direct flow to a cylinder which positions a control 
valve. With maximum signal to the servovalve, the 
control valve opens wide. With minimum signal, it 
closes. 
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Part 1 


Suppose, a 100-inch liquid level in a tank is being 
controlled. At 50-inch level, the process control valve 
is wide open to admit more liquid. At 150-inches, 
the valve is closed. Flow is proportional to the level. 
This kind of control cannot maintain the level at 
100-inches when the tank’s outgoing flow changes. 
The outgoing flow increases and the level drops to, 
say 80 inches in spite of the control system. This is 
called offset. 

If the control is so vague, it doesn’t matter much 
if—because of gross non-linearities—the level is 75 
or 85 inches. To compensate for offset, reset or in- 
tegral control action is added. This brings the level 
back to 100 inches with or without linearity. 

Another possibility is increase of gain. In fact, this 
is always the first thing to do, but it works only up 
to a point. After this, the system gets unstable. Sup- 
pose the gain can be increased to the point where 
at 98 inches the control valve is fully open and at 
102 inches it is fully closed. Now with the same in- 
crease of outflow, the level drops only to 99.2 inches 
instead of 80 inches. The same gross non-linearities 
may make this 99 or 99.4 inches. Is it conceivable 
that a drop to 99.2 is permissible but not to 99.0 or 
99.4? Again, the non-linearity is no factor. 

Furthermore, final control elements and the load 
being actuated usually have many non-linearities, so 
that striving for linearity in the servovalve is not real- 
istic. Excessive non-linearity, however, of more than 
about 10% is equivalent to a change in system gain. 
Gain in the electronic controller may then have to be 
lowered to maintain stability for certain servovalve 
positions. In other positions this lower gain may re- 
sult in a sluggish system. This is the only case where 
linearity is important, but it will seldom require bet- 
ter than 10%. 


HYSTERESIS 

This is the changing relation between input and out 
put, depending on whether the input signal is in- 
creasing or decreasing. It is definitely not resolution 
sensitivity. In electrohydraulic servovalves, practically 
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“But I cannot tolerate a hysteresis of 
3%. The system wouldn’t have the re- 
quired dynamic response.” 


Thus the project engineer of a large 
company rejected a servovalve that had 
been specially designed for his very 
stringent flow and internal leakage re- 
quirements. The servovalve supplier had 
met these requirements, but hysteresis 
had crept up from the usual 2% to an 
unexpected 3%. He had tried everything 
to decrease it, but without success. His 
chief engineer and his customer’s project 
engineer faced an apparent impasse. 


When the project engineer said that 
hysteresis would affect dynamic response, 
something dawned on the chief engi- 
neer. “What do you mean, dynamic re- 
sponse?” he questioned, “this is hystere- 
sis. Aren’t you thinking of resolution 
sensitivity? Remember, the valve’s resolu 
tion sensitivity is 0.2.” 


Ten minutes later, both engineers 
realized that all the talking and all the 
wasted effort was caused by a semantic 
misunderstanding. The servovalve not 
only met but exceeded the specifications. 


Do other misunderstandings, and 
biased opinions prevent us from a ra- 
tional approach to designing electrohy- 
draulic valves? 








HYSTERESIS is the maximum possible difference of input signal 
for the same output signal. It is generally expressed in percent 
of input signal range as !00A/B. 
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MOVING COIL servovalve actuator has coil moving in air gap 
of permanent magnet. Force is proportional to current through 
the coil 

















‘Rotor 


TORQUE MOTOR servovalve actuator has magnetized rotor ro- 
tating in permanent magnetic field. Current through coils mag- 
netizes rotor according to current strength and polarity. 


SERVOVALVE ACTUATOR CHARACTERISTICS 





STROKE 
in. = 


VOLUME 
OUTPUT FORCE 
ib. 

(W = milliwatt) 
OUTPUT FORCE 
x STROKE x 
10° (approx.) 


< 


Torque Motor 


< ¢<22¢ 


Moving Co 











all hysteresis results from the magnetic circuits of 
torque motors and not mechanical effects. Hysteresis 
is expressed as a percentage of the maximum input 
signal range. For example, a servovalve may have 
a hysteresis of 2% of the signal range. This is the 
hysteresis resulting from increasing and decreasing 
the input signal through its full range. (This hardly 
ever happens in an actual application.) If the input 
signal increases and decreases through 1% of its full 
range, then hysteresis decreases to approximately 1% 
of its full range value or 0.02%. 


The effect of hysteresis is similar to linearity. In 


closed loop systems, a hysteresis of 10% or less has 
practically no effect. 


SIGNAL SYSTEMS 

The electrical signal applied to an electrohydraulic 
servovalve must be converted into mechanical motion 
to actuate the valve. The two devices most frequently 
used are the moving coil and the torque motor. 

The moving coil has the advantage of great simplic- 
ity and low cost. However, it is much bulkier than 
the torque motor and has poorer frequency response. 

The table compares characteristics of torque motors 
and moving coils. Values are approximate, and based 
partly on estimates. 

Moving coils have no hysteresis; torque motors 
have. But this has little importance. Moving coils 
have longer strokes. The stroke of +.060 inches 
shown in the table is a rather arbitrary value. It is 
based on experience that a coil can move through 
such a stroke without noticeable decrease of net force. 
because it makes use of magnetic field fringing. 

Output forces shown in the table are based on 
torque motors with series-connected windings. This 
is contrary to usual practice. Normally, a push-pull 
amplifier is used, and the coils are connected for push- 
pull operation. This may be an advantage in the ampli- 
fier design, but cuts torque motor force output in half. 

Comparing output forces in the table, the moving 
coil is worst. However, because of its longer stroke, 
the product of force times stroke (which is equiv- 
alent to available energy) is in the order of magni- 
tude of torque motors. However, in making use of 
the long-stroke characteristics of the moving coils. 
dynamic characteristics suffer severly. This is shown 
in the following: 

\ moving coil that develops the force listed in the 
above table has about 0.12 lb. of copper. Total weight 
is about 0.15 lb. This corresponds to a mass, m of 
0.15,/386 — 0.00039 |b-sec?/in. If an input power of 
3 watts is available to move the coil through its full 
stroke, at 1.5 watts, the coil is at mid-position. Ac- 
cording to the table, the force that produces the 
maximum displacement of .06 inch is .03Y 1500 
1.16/0.06 
19.4 lb/in. This results in a natural frequency of 


1.16 lb. The required spring rate is K 


] k 
36 eps. 


2 \m 
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The armature of a torque motor, for instance type 
III in the table, weighs about 0.03 lb. The same input 
power of 3 watts would move it through a stroke of 
+.008 inch. The force that produces this stroke is 
.146Y 1500 = 5.65 lb. The required spring rate is 
5.65 /.008 — 700 |lb/in., and the resulting natural fre- 


quency is 


180 eps. 
2Qr \ m 


Torque motors cost about five times as much as 
moving coils, and in many cases this will be the de- 
cisive factor. The result of these considerations is that 
the torque motor will be used where dynamic re- 
sponse and compactness are the main requirements. 
Where bulk and dynamic response are acceptable, the 
much lower cost of the moving coil wins out. 

Another point which should be considered here is 
that practically all commercially available torque 
motors use torque tubes torsion springs as pivots. This 
requires rather high spring constants, and consequent- 
ly comparable high actuating forces. The result is that 
torque motors require high input power, Present- 
day, commercially available, industrial electronic 
controllers have low power outputs. They practically 
require using a moving coil instead of torque motor. 
These controllers seem to be limited to low frequency 
applications unless there is additional amplification. 


VALVE DESIGNS 


\ valve converts motion of the signal system into 
a hydraulic output. Common designs are flapper- 
nozzle, jet-nozzle, and spool. Combinations of these 


form 2-stage and 3-stage valves. 


° Spool The second stage of nearly all 2-stage 
valves is a spool valve. The use of spool valves for 
the first stage is less common. Valves with small flow 
capacities have small openings, particularly at small 
signals, and the tendency for clogging under such 
conditions becomes a handicap. In selecting a 4-way 
valve, one has to decide between closed-center design 
and open-center design which allows internal leak- 
age. Some internal leakage generally has little effect. 
so that using a closed center spool valve as first stage 
or single stage has few advantages. Furthermore, a 
spool valve is more expensive to build than a flapper 
nozzle or a jet nozzle. 

Spool valves tend to oppose opening. This is caused 
by flow forces produced by the flow passing through 
the valve ports. These flow forces can be reduced by 
shaping the flow passage between spool and sleeve. 
The smaller the valve flow capacity. the less the flow 


forces. 


@ Flapper-Nozzle—The adjustable flow area of a 
flapper-nozzle is the space between nozzle tip and flap- 
per. Fluid passes through the nozzle, impinges on the 
flapper, and is deflected at right angles. The nozzle 
diameter must be kept small to limit hydraulic force 
against the flapper. 
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FOUR-WAY SPOOL VALVE DESIGNS show zero lap (a), 


underlap (b), and overlap (c). Zero lap is near impossible to 
achieve and maintain. Underlap gives an open-center valve. 
Overlap produces deadband. 
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Nozzle bock pressure 
to load) 


FLAPPER-NOZZLE valve applies varying nozzle backpressure to 
load (or second stage). Backpressure changes with flapper po- 
sition as restriction to nozzle flow changes. 
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S PRINCIPLES OF SERVOVALVES 
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To actuator 


TWO-STAGE SERVOVALVE has flapper-nozzie first 
stage and closed-center, spool second stage. Flapper- 
nozzle is arranged as push-pull 


Counteracting 


Oi! supply —— 


Distributor plote 


JET PIPE valve directs flow to two orifices in the dis- 
tributor block. Moving the pipe increases pressure and 
flow at one actuator port, decreases it at the other. 


/OO— psi supply pressure 





ae ef 








0.28 /bs 


TYPICAL BEARING FORCES 
caused by jet reaction and hy- 
draulic pressure on a jet-pipe 
valve. Increasing pressure raises 
forces proportionally 








The adjustable flow area is determined by mullti- 
plying distance between flapper and nozzle times 
nozzle opening circumference. When the distance be- 
tween flapper and nozzle is equal to 4 nozzle diameter, 
the adjustable flow area has virtually reached its maxi- 
mum. Moving the flapper farther away from the 
nozzle has very little effect. The push-pull arrange- 
ment requires that the centered flapper be 4 the 
nozzle diameter away from either nozzle. The ad- 
justable flow area, A, for the midposition is then: 

7D 
\ 
8 
where D is nozzle diameter. 

For an area of 0.002 sq. in., the diameter would be 
.0051 inch. The distance between flapper and nozzle 
would be D/8 or .00064 inch. This is about 1/5 the 
thickness of a human hair. The contamination problem 
is obvious. When the flapper moves from its midposi- 
tion, the situation improves on one nozzle, but gets 


worse on the other. 


@ Jet-Nozzle—We can compare the performance of 
a jet-nozzle with a flapper-nozzle, by determining 
flow capacity of each for a certain pressure. Assume 
the area of the flapper-nozzle’s fixed restriction is 
the same as its adjustable orifice area, with the flapper 
in midposition. If the value is .002 sq. in., flow 
through the nozzle is about .35 gpm at 100 psi supply 
pressure. This is .7 gpm for both nozzles. A jet nozzle 
would require a diameter of 0.06 inch for the same 
flow: about 100 times larger. This is equal to the 
thickness of about 20 human hairs. Furthermore, the 
jet-nozzle flow passage never diminishes with position 
changes as the flapper-nozzle does. These are the 
reasons why the jet-nozzle is so much less susceptible 
to clogging than any other hydraulic valve. 

The jet-nozzle needs a larger displacement than the 
flapper nozzle. In the above example, the jet nozzle 
would move a total of 0.04 inches; the flapper- 
nozzle would move +0.00064 inches. The flapper- 
nozzle’s shorter travel could be a design advantage in 
some cases. In practice, the jet-nozzle’s longer travel 
does not seem to be a disadvantage. 

Jet-nozzles convert static pressure into velocity and 
then reconvert it into static pressure in the receiving 
orifice. Energy is lost in these conversions. Depending 
on pressure, flow capacity, and design, pressure loss 
is generally 5% to 20% of supply pressure. There is 
no data on flapper-nozzle efficiency, but it can be as- 


c 


sumed that there is a comparable loss, since the flap- 
per is not designed to close the nozzle completely. In 
deciding between single-stage and two-stage valves. 
energy loss of a single-stage, jet-nozzle valve may make 
a 2-stage valve more favorable. 

Jet pipe design is not too difficult for pressures 
up to 1000 psi. Above this, it is necessary to provide 
orifices in series or some other pressure-dropping 
means. 

In most present designs jet-nozzles have the dis- 
advantage of being designed as jet-pipes, because of 
past experience. Ball bearings are generally used, 
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PRESSURE-FLOW CHARACTERISTICS of servo valves. Maximum flow does not occur at 
the same time as maximum pressure across the load. For the 4-way, closed center valve, maxi- 
mum pressure across the load is possible with even the smallest displacement. x:, xo, Xs, etc. 


represent increasing valve displacements. 


and because of extremely low friction required for 
high resolution sensitivity, they have become an ap- 
preciable source of friction. For a supply pressure of 
100 psi, the horizontal force component on a con- 
ventional jet-pipe is 0.28 lb. This is caused by the 
jet nozzle opening—the familiar jet repulsion force. 
Another force of 2.76 lb. acts down on the closed end 
of the jet pipe. This is caused by hydraulic pressure. 
If pressure were 1000 psi, instead of 100 psi, the 
forces would also be increased 10 times. 

\ recent design eliminated the horizontal force by 
using two opposed jet-nozzles. However, the large 
vertical force remained unaffected. 

It was shown above that the force to move a device 
having high resolution sensitivity may be as low as 
0.0004 lb. Even the best ball bearings, under a load of 
several pounds as in the above example, will probably 
have more friction than that. 

Jet-pipes have other limitations. One is that they 
produce considerable turbulence in the fluid flow. The 
flow passage is relatively narrow, and the 90-degree 
bend makes the situation worse. These cause undesir- 
able pressure losses. The other limitation is the inertia 
of most jet-pipes. This is due to a relatively large mass 
concentrated at a rather large radius from the pivot. 
The result is slow dynamic response. 

There has not been enough systematic investigation 
of jet-nozzle sizes, configurations, pressures, air en- 
trainment, and other factors. Knowing more about 
these would widen their scope considerably. 


INTERNAL LEAKAGE 


Hydraulic fluid that drains back to the reservoir 
from the servovalve without doing work is called 
internal leakage. A closed-center valve has no internal 
leakage; an open-center valve has internal leakage. 
While an actuator, controlled by a single-stage, jet- 
nozzle valve remains in one position, all flow through 


the servovalve is internal leakage. Full flow passes 
through a single-stage, jet-nozzle valve at all times, 
whether flow is needed for doing work or not. Is this 
a disadvantage? This depends on what would happen 
if a closed-center valve which has no internal leakage 
would be used instead. In that case, if the pump would 
discharge excess flow through a relief valve, little is 
gained by cutting out internal leakage. The closed- 
center valve would only put the leakage outside the 
servovalve, into the relief valve. 

Where a flapper-nozzle or jet nozzle is the first 
stage of a servovalve, all flow through the first stage 
is an energy loss. Suppose the servovalve capacity is 
20 gpm, and the first stage capacity is 1 gpm. The loss 
seems very high, but what does it mean? It is an 
energy loss of 5%. The pump drive motor may have 
to deliver 42 hp instead of 40 hp. Is that saving worth 
going into refinements that could perhaps affect valve 
reliability? Certainly, there are exceptions, but they 
are rare in industrial applications. In submarines, 
for example, the hydraulic system is supplied from 
an accumulator for a certain length of time. Internal 
leakage must be kept very low, and clearances are 
measured in millionths of an inch. 


OPEN-CENTER, CLOSED-CENTER 
VALVES 


\ single-stage, jet-nozzle is the extreme of an open- 
center valve. Maximum flow always passes through 
the valve. This flow is directed either to the load or 
drain. The other extreme is a closed-center, 4-way 
valve that can shut off flow completely and permits 
only the flow required to position the load. 

If a 4-way valve does not close completely but per- 
mits some flow to pass continuously from supply to 
drain, it becomes an open-center valve. Both need 
jet-nozzle and 4-way valves with rather wide open- 


Concluded on page 82 
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SECOND 


GIL RISKE 


Senior Engineer, Hannifin Co., Div. Parker-Hannifin Corp., Des Plaines, Ill. 


Using flow coefficients 
to design pneumatic systems 


Flow coefficients are useful tools for designing a pneumatic 


system at lowest cost. They eliminate the guesswork 


in avoiding large pressure drops in valves and plumbing. 


HE common way of sizing pneumatic valves and 
7 steahann is to base them on the cylinder or pneu- 
matic tool, port size. This requires checking the 
system's ability to supply air to the cylinder at the re- 
quired pressure. If pressure losses in the lines are too 


great. it becomes a trial and errot process to enlarge 





TYPICAL CYLIN- 
DER CIRCUIT with 
4-way valve control 
and speed regulation 
in both directions 
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the pipe sizes and other components. To avoid exces- 
sive pressure drops, designers often oversize compo- 
nents. 

Cylinders are usually ported for a pipe size large 
enough to insure currently desired maximum rod 
speeds and thrusts. When the cylinder porting is estab- 
lished, a designer may follow suit by using the same 
size porting for the directional control valves, filters, 
regulators, speed control valves and plumbing. The 
result is often an oversized and an unnecessarily ex- 
pensive pneumatic system. Use of flow coefficients gives 
an equally efficient circuit at greatly reduced cost. 


e@ Flow Coefficients—Flow coefficient, C,, is a con- 
stant which relates fluid flow through a component to 
pressure drop across it: 


where: 
Flow of gas in cfm (14.7 psi at 60 F) 
Inlet absolute pressure (gage + 14.7) 
Outlet absolute pressure (gage + 14.7) 
Note: P. must be greater than 0.53 P, 
Specific gravity of flowing medium (air: 
G 1) 
T Absolute temperature of air (460 + F) 
The flow coefficient for a component applies to only 
one flow path through it. If more than one path is 
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SELECTING VALVES USING FLOW COEFFICIENTS 


| 7%" BORE ~ 16" PIPE THREAD PORTS] — 
| 4/24 - % /, lal 
r , r. 1. Working thrust of 1750 Ibs, 
horizontally directed to move 
; 18 in. in 3 seconds. 

Return stroke force of 250 
lbs, to move 18 in. in 1 see- 

ond, 

. Determine cycle time for this 
system. Assume valve shift 
time equal to 5 electrical cy- 
cles. 

Given: 
Air supply pressure: 80 psig. 


Rod speed -fpm 
. 


Cy values 
cylinder to exhaust 


C, values 


supply to cylinder 
-— Method of solution: 

1. Caleulate the minimum cyl- 
inder bore for a static thrust 

| of 1750 Ibs: 
Ser times es | | SBM asae Thrust (Ibs) 
R S Sy 8 NS Area (sq. in.) = 
Supply pressure (psi) 

1750 





Rod thrust -/b 


80 
= 21.9 sq. in. 
A 6-in diameter cylinder which 
has a head end area of 28.27 
sq. in. is suitable. 


‘9 BORE - %” PIPE THREAD PORTS | 2. Caleulate extending speed: 
| | 18 in. x 60 sec/min 
| | Speed = 





3 see x 12 in/ft 
= 30 fpm 

3. Determine -ninimum flow co- 
efficient of tiie combined di- 
rectional and speed control 
valves for the cylinder work 
stroke. Find the point for 
1750 lb thrust and 30 fpm 
speed on the 6 in. cylinder 
chart. Interpolating, supply 
C. is 1.5 and exhaust C, is 
0.75. 


| 
| | 
Ly || 
wD 
1 | | 





G values 
finder to exhaust | | Cy values 
supply to cylinder 


Rod speed- fpm 


| - Calculate rod end area re- 
ttt $—_—+—_+ ++ + 14 quired for return stroke thrust 
1 || | of 250 Ibs: 
250 
Area (sq. in.) = — 
313 i 

: = 3. . in, 
eB R S Since the piston rod pend sew 
with a 1%-in. dia. rod. is 
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Pod thrust - 
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Rod thrust -/b 


26.79 sq. in., the 6-in. diam- 
eter cylinder is suitable. 


5. Calculate return stroke speed: 
18 in. x 60 sec/min 
1 see x 12 in./ft 
= 90 fpm 
6. Determine minimum flow co- 
efficent of combined valving 
for the return stroke, At the 
intersect of 250 Ib thrust and 
90 fpm speed on the 6 in. 


Speed = 





cylinder chart, minimum ex- 
haust flow coefficient is 2.25 
and the minimum supply flow 
coefficient is 2.0. 


Select directional and speed 
control valves with combined 
flow coefficient in excess of 
the minimum ratings from 
steps 3 and 6. Separate the 
combined flow coefficients by 
using the nomogram. Locate 


the combined flow coefficient 
on seale B or E, which cover 
different ranges. Pivot a 
straight edge at this point to 
read corresponding combina- 
tion of directional and speed 
control valve ratings on scales 
A and C, or seales D and F. 


Prepare a table indicating sepa- 
rate and combined flow coefficients 
of the valves for the various flow 


available, the coefficients vary with each path. The 
different flow 


each direction unless it is symmetrical both ways. In 


same path may have a coefhcient in 


pneumatic components, a difference of 10% may exist 
in the maximum flow rates for each direct‘on through 
the same path. 


The use of flow coefficients largely eliminates ran- 


dom guessing and choosing of component sizes. It 


enables a designer to select the proper component port 
for each particular application 


@ Flow Coefficient Charts— Air cylinders are sized 


for a specified thrust and speed. But directional valves 
and speed control valves also affect cylinder perform- 
ance, so you must consider these in working out a 
final design. When the cylinder bore is determined 
from required thrust and available air pressure, the 
charts of C, values can be used to determine valve 
size. Locate on the corresponding cylinder bore chart 
the intersect of the cylinder’s rod speed and thrust. 
The curves to the right of this point indicate flow co- 
efficients for the supply line and valving. The horizon- 
tal lines above the point represent C, values for the 
exhaust system. These are minimum values. 
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4" BORE - tp" PIPE THREAD PORTS 6" BORE - %” PIPE THREAD PORTS 


Cy values 


| 
cylinder to exhaust | cy values 


Rod speed -fpm 


. om am 


Rod thrust -/b 


paths. Working with data of valves the rod end. 


of known flow coefficients, deter- 


mine by trial and error the com- the 6 in. 


bination that meets the minimum 
eapacity ratings for all conditions. 


This cylinder should perform to 
specifications with a 4-way \%-in. 
NPT directional valve, a %%-in. 
NPT speed control valve in the line 





| | | supply to cylinder | 


8. To caleulate cycle time for 
diameter-18 in. 
stroke cylinder using a valve 
shift time of 5 electrical cy- 
cles, compute time to ener- 
gize the valve for cylinder 
work stroke: 
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Rod thrust-/b 


Time to exhaust rod end of cyl- 
inder is, from equation (4) 
© wi 1.732 x 0.092 (0.186 x 1.5 + 0.006) 





0.75x1.0 
= 0.061 min 


Time for work stroke is 
18 in./stroke 


= 0.050 min. 
12 in/ft x 30 fpm 
Time to the valve 








5 eyeles x 
to the head end, and a %%-in. NPT 


speed control valve in the line to = 0.001 min 


Exhaust system flow coefficients are directly propor- 
tional to the distance above the chart zero speed line. 
System supply flow coefficients are directly proportion- 
al to the spacing between two adjacent vertical lines. 
The next step is to select directional and speed control 
valves with combined flow coefficients equal to or 
greater than the minimum values suggested by the 
chart 

The combined flow coefficients can be separated 
into valve and speed control flow coefficients by using 
the nomogram. Locate the combined coefficient on 
scale B or E and pivot a straight edge at this point to 
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60 eps x 60 sec/min 


for return stroke is the same as 
to energize it, 0.001 min. 


read corresponding combinations of valve and speed 
valve ratings on scales A and C, or scales D and F. 
Only the valves can be sized differently than shown. 
The original pipe diameter should be maintained even 
though it means the use of bushings and reducers at 
the valves. Exception may be made with the use of 
close nipples at the component ports as well as to 
connect a directional and speed control valve directly. 
Longer lengths of the reduced diameter pipe may ad- 
versely affect the capacity of the pneumatic system. 


e Air Supply Pressure—Different applications ob- 
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CG volves 
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Time to exhaust head end side 1 ans 
: = e 

of cylinder, using equation (4) 0.6 mine oF a 

- n example, the exhaust 

1.732x 0.092 (0.196x 1.5 + 0.006) dent fo 93% of the ebudad dds 
2.50 x 0.98 time. To shorten the exhaust part 

= 0.016 min, of the cycle, two methods are avail- 

able: 

1. Use a quick exhaust valve 

= 0.017 min. 2. Use a pressure regulator in 

12 in./ft x 90 fpm the cylinder rod-end line. This 

Minimum time/cyele is total, or will conserve compressed air 

0.146 min. and limit free air volume that 

Maximum number of cycles/min: must be exhausted. 








E= 


Time for return stroke is 
18 in./stroke 





to 10 psi pressure drop in the free flow direction. 
Speed control valves should be rated with flow co- 
directional valve inlet. Since the speed control valve is efficients for two conditions: (1) the wide open set- 
designed with a spring-loaded check in the ting in the restricted flow direction and (2) in the 
free flow direction with the metering valve fully 


viously require various supply pressures. The accom- 


panying charts are based on pressure of 80 psi at the 


usually 
free flow direction, the actual inlet pressure at the 
directional valve should be slightly higher to compen- closed and the check valve spring removed. 

The charts were prepared for supply pressure di- 


sate for the pressure drop created by the spring. De- 
rected to the cylinder head end. However, they may 


pending on design, speed control valves may have up 
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NOMOGRAM TO DETERMINE VALVE FLOW COEFFICIENTS FROM COMBINiO COEFFICIENT 


As) 


bees 
| 


Cy valve and speed contro/ 


+H HHH HH 
A 


Hee Ht 


3 


+ 
Ea 
Ea 
$ 
+ 
= 3 
E 





Vaive Ratings 











Speed control 
valve 
Cc. 


Va" NPT ¥e" NPT 








4.2° to 4.5° ee 
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i—Free flow (Needle closed—No valve spring) 
2—Restricted flow through needle valve) 
3—Free flow plus full open needle valve—no valve spring 


also be used where the air supplies the rod ends. The air supply pressure is other than 80 psi maximum 
flow passages in the evlinder heads are considered thrust at maximum speed is: 
as full pipe cross section area minimum, The cylinder 

length does not ex¢ eed two feet so as to limit the length 
of the pipe from the control valve. The pipe is in- (2) 
stalled exactly as illustrated in the nominal diameter 

inmnene. where: T; Maximum rod thrust (lb) read on chart 


e Thrust for other Supply Pressures—Where at desired maximum speed. 
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USING FLOW COEFFICIENTS 





} 
/ 
\ 


Maximum rod thrust (lb) at same speed 
but with supply pressure P, 
Actual air supply pressure (psig). 


p 
Maximum speed remains constant because exhaust 


flow coefficient remains constant. 
lo use the curved lines of the charts, when changing 


supply pressure, determine the intersect of the straight 


and curved lines by equation (2). Also determine the 
maximum rod thrust at static condition (zero speed) 
with the following equation: 


Ts Bee 
lb. 


in. 


(3) 


Static rod thrust 
Piston area 


rs 
\ 


where: 


sq. 


e Cylinder Cycling Time—After choosing direc- 
tional and speed control valves to meet thrust and 
speed requirements, it may be found that reversal time 
is too great. This occurs at the end of the stroke, when 
it is necessary to reduce air pressure on one side of 
the piston to provide the required thrust in the re- 
verse direction. 


TABLE I—VALUES FOR K, 





(Exhaust Time Constant) 
Supply Pressure—psi 





40 
60 
80 








The time to exhaust the cylinder depends on flow 
capacity of the components in the exhaust line and the 
volumes of the pipes and cylinders. Because exhaust 
time may be considerable, it should be calculated from 
the following equation: 


1.432 K, (AS+R). 


C, Ke 


(4) 


where: E — Exhaust time, minutes 

K, is found in Table I 

K» is found in Table III 

\ is found in Table II 

S = rod stroke 

C, — Combined exhaust valve system flow co- 
efficient 
Pipe volume from valve to cylinder, cu. ft. 

vvv 
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TABLE II—AREAS OF CYLINDER BORES 





Head End Area 
—ft.’ 


Rod End Area 
—f#.2 


Cylinder Bore 
—in. 





1Y/, 0.012 0.010 


2 0.022 0.020 


0.034 0.032 
0.057 0.05! 
0.087 0.082 
0.196 0.186 
0.365 0.349 


0.545 0.528 

















TABLE I1I—CORRECTION FACTOR K. FOR NOMINAL PIPE DIAMETERS 





Combined 
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4 in. 
valve C., 


Va in. 


Yq in. 1 in. 
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COMMERCIAL 
SERIES 15... MODEL H 


High pressure 
shaft seal 





Low pressure 
shaft seal 





Hardened 
drive shaft 


Outboard bearing 





“O’ ring seals 


Patented 
wear plates 


Helical drive and 
driven gears 





: oe 
Heavy duty gear bearings 


A Remarkable New Fluid Power Pump 


COMMERCIAL presents the new, Series 15H fluid power 
pump —a logical extension of its Series 36H line which 
has received such outstanding acceptance. This small 
powerhouse possesses all the proven basic features of 
the larger COMMERCIAL fixed displacement gear pump 
but is designed for those applications where flow require- 
ments are less. The Series 15H is made in 4%”, %4”, 1”, 
1%”, 142”, 134” and 2” gear widths and covers a delivery 
range from 3 to 15 gpm at 1200 rpm. It is recommended 
for continuous duty operation at pressures up to 2000 psi 
— at speeds up to 2400 rpm. Volumetric and mechanical 
efficiency rate over 90%. 15H pumps are available for 
flange or pad mountings of many styles and can be fur- 
nished with ports to accept tapered thread, straight thread 
or SAE split flange fittings. 


High performance for keeps 
Perfect alignment is “built in” these pumps because of 





INTERNAL PARTS ARRANGEMENT 
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D-bearing roller 
H-drive shaft spline 


A-bearing carrier 
E-gear housing 
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their unique basic construction which establishes the 
machining of all parts from one common reference, the 
gear center line. (See drawing.) 

As shown, gear bearings also act as dowels —outmoded 
dowel pins are eliminated. 


Matched helical gears having mirror finish ground on all 
surfaces contribute to high volumetric efficiency and quiet 
operation. Thus, complete sealing is maintained — tooth 
to tooth and tooth to gear housing. Ruggedness, greater 
load capacity and dampening of unbalanced internal 
loading are assured by using integral gear hubs to serve 
as journals for the pump’s oversize gear bearings. In 
order to meet its own exacting standards, COMMERCIAL 
must, and does, produce its own gears. 





A dynamic seal is maintained between gear faces and 
special bronze alloy gear thrust plates. The entire thrust 
plate “closes in” against the gear face because of pressure 
pocketed behind the plate, thus compensating for any 
wear on its gear contact surface. Because the sealing area 
is confined to a small portion of the contact surface, the 
amount of friction has no appreciable effect on pump 
mechanical efficiency. 





Engineering experience available—personal technical 
service and assistance is yours for the asking. For more 
information write to Commercial Shearing & Stamping 
Company, Dept. AH-40, Youngstown 1, Ohio. 





pumps, valves, 


LOU HCW 





cylinders, motors shearing & stamping 





Exclusive Helicoid movement 
provides Sustained Accuracy 
...on the toughest jobs! 


e Helicoid Gages have no gears, no teeth— wear is 
reduced to an absolute minimum. No danger of 
fouling, either—rolling action of cam facing keeps 
contact surface clean. Even when subjected to vio- 
lent pressure pulsations or mechanical vibrations, 
Helicoid Gages stay accurate. Only Helicoid Gages 
provide all these advantages 





Sustained accuracy—Helicoid movements have 
been tested through 75,000,000 cycles, with vir- 
tually no wear or loss of accuracy. Conventional 
geared gages on the same test became useless after 
only 500,000 cycles. 


Durability— Bourdon tubes won’t stretch, leak or 
crack. Dial faces won’t corrode or chip. 


Wide selection — Gages are available for practically 
any application from tap water to acid. Gages in- 
clude flanged and flangeless, round and square, in 
standard and flush-mounting models. Accessory 
equipment includes gage cocks, needle valves, 


pt 


Write to: Catalog DH-65 for details 


on the complete line of Helicoid Gages 


siphons and snubbers 


NEW! Solid-Front 
Safe-T-Case Gage 


This new Helicoid design diverts 
the force of a burst in a backward 
direction, away from the operator. 
The force escapes by deforming the 
back cover plate, 
which can then be re- 
placed inexpensively. 


Distributed in Canada by Upton, Bradeen & James, Ltd 
trea ttawa, Toronto, Hamilton, Windsor, Winnipeg, Edmonton, Vancouver 


HELICOID GAGES *<° 


Helicoid Gage Division «American Chain & Cable Company, Inc. 
929-H Connecticut Ave., Bridgeport 2, Conn. 
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F 2 PRINCIPLES OF SERVOVALVES 
V7 


Pm 
— 


center needs full travel for maximum pressure across 
the load. With a closed-center 4-way valve. it is possi- 
ble to obtain maximum pressure across the load with 
even the smallest displacement. /n all cases, maximum 
flow to the load does not coincide with maximum pres- 
sure across the load. The more pressure that is re- 
quired across the load, the slower the flow. Onlv when 
the load is at a standsill, can pressure across it be 
pressure-flow 


similarity between 


maximum. The 
curves for jet nozzle and open-center, 4-way valves 
does not imply that the effects of these valves are 
quantitatively the same. This depends on how much 


of an open center there is in the 4-way valve. 

Open-center and closed-center valves are hard to 
compare because they have basically different be- 
havior. The closed-center valve is normally in its mid- 
position. On an input signal to reposition the load, it 
opens, passes the necessary fluid, and closes. Once the 
load is repositioned, it is firmly locked by the closed- 
center four-way valve, and this is one of the great 
advantages of a tight, closed-center valve. 

An open-center valve can stay at mid-position only 
as long as there is no load on the actuator. Holding 
the actuator against a load requires a valve displace- 
ment. So an open-center, valve system is always 
“alive.” It responds to any load changes. Certainly, 
there are limitations. The valve cannot bounce all 
over with every little load change. But before an open- 
center valve is condemned because of its load-sensitiv- 
ity, it must be related to the particular control system 
under consideration. 

Dead space, or ineffective travel at mid-position, on 
the other hand, has very detrimental effects on the 
dynamic performance of a closed center valve. It is 
practically impossible to design a closed-center valve 
without dead space. Even if it could be built, erosion 
would soon make it an open-center valve. 

Because of flow forces a 4-way valve must generally 
have two stages. Deciding between an open-center or 
closed-center valve is often a question of whether a 
single-stage or a two stage valve should be used. Price 


difference becomes an important factor. vvv 
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will feature in the November issue 


SINGLE-STRAND TENSIONING of steel i:ods in pre- 
stressed concrete beams. A single, small hydraulic 
cylinder is simpler, faster, and more accurate than 
four large rams that tension many rods at a time. 


CONTAMINATION: A HISTORY OF THE PROBLEM. 
The first installment of a series on contamination 
in missile hydraulic systems, 


HOW TO SELECT QUICK-CONNECT COUPLINGS 
will help the designer select the coupling most 
suited for his requirements. Cross-sectional draw- 
ings point out features of the various designs. 











> 





Hydraulic fluid, to operate the heavy-duty dual 
rams that insure safe, positive leveling of the 
combine, is carried by Gates Wire Braided 
Hydraulic Hose. Says Cliff Bailey, Chief Engi- 
neer, “Fast supply, savings, and above all, 
reliability have made Gates the Hydraulic hose 
for Harris and Harvesters Implements, Inc.” 


Harris Sidehill Harvester 
kept “on the level” 
with Gates Hydraulic Hose 


Ever wonder how they 

harvest grain on steep hillsides? 

Millions of bushels are reaped and threshed 

with the Harris 98 —— a remarkable combine that A 1s 
automatically levels itself even on grades up to 55%, This ¥ 
unique design insures side-to-side uniformity in the flow 

of straw and grain through the machine while the ager } My nN 
follows the contour of the ground. 

The ingenious mechanism that makes the Harris 98 
the only machine of its kind, is operated by heavy duty 
hydraulic rams controlled through Gates Hydraulic Hose. 

Cliff Bailey, engineering department head of Har- 
vesters Implements Inc., Fresno, Calif., designers and 
builders of the Harris 98, says: 

“We began using Gates on the Sidehill four years ago 
because we found we could get orders filled fast and be- 
cause, above all, we must have absolute reliability in the 
hydraulic hose that keeps our giant machine upright even 
on 55% grades. Gates gives us that reliability as well as eat 
fast service.” 


immediately available in all major markets, 
Gates Hydraulic Hose — built to meet or exceed SAE ‘ 4 a . 
specifications — is available nation-wide in wire-braided Gates Hydraulic Hose 
and horizontal-braided construction, in a complete range Made in a Full Range of Sizes 
of sizes for medium-pressure or high-pressure use. Ask Medium-Pressure/High-Pressure 
your nearby Gates Sales Representative listed in the Yellow 
Pages for Gates Hydraulic Hose booklet, IH 43. 


The Mark of Specialized Research 


TPA 466 


The Gates Rubber Company, Denver, Colorado 


Gates Rubber of Canada Ltd., Brantford, Ontario 





for dependable, economical control, 
specify versatile... 
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SPEED KING P SERIES PILOT 
2 & 3-way NO & NC, 4-woay; 
foot, sub-base or manifold 
mounting; 1/8 or 3/16 in. 
orifices. Foot mounting shown. 


Compact Valvair® SPEED KING pilots are ideal for =p 
control of small air or vacuum-operated devices a be 
including cylinders up to 3 in. bore, as well as - bg 

for piloting larger valves. Featuring Valvair’s flow-thru = 0) 
cooling design, they offer multi-million cycle i 
dependability, with solenoid coils guaranteed against 

burn-out for the life of the valve. Choose from a full 

range of types, mounting styles and sizes; integral 

junction boxes (L Series only) and manual over-ride 


optional; coils for ac or dc, any voltage. SPEED KING L SERIES 

; PILOT 2 & 3-way NO & 
Solve your small unit control problems with NC; foot, sub-base on 
pDrT INI . : : : al anal = i manifold mounting; 1/16 
SI EED KING solenoid pilots. Your Valvair or Bellows a» 0/0 te, otis, Ot 
Field Engineer can recommend a size and type base mounting shown. 


exactly suited to your requirements. 


‘ 
“Srey oo 
Sarce . oerren P* 


Bellows- alvair Pere =n 


d : Bellows-Valvair, Akron 
AKRON 9, OHIO 9, Ohio. Dept. AH-1060. 
9112.3 DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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J. R. CRISSEY, 


Engineering Design Specialist, Chance Vought Aircraft, Inc., Dallas, Texas 


Designing dampers 


to stabilize a jet fighter 


Instability and high friction were two problems solved 


by valve dampers on the F8U-2. Their design was based 


on the right choice of materials, fluid medium and seals. 


ALL WEATHER JET 
FIGHTER built for the 
Navy by Chance Vought 
Aircraft Inc., carries four 
missiles and can be carrier 


based 


HORT stroke cylinder cycling causing control sur- 

face “buzz” was the sign that valve dampers were 
needed for the Crusader all-weather fighter. The short 
stroke cycling was being caused by instability in the 
pilot input signal to the elevator control. A damper 
was needed between the input rod and the servovalve 
shaft. Damping had to be small enough, however, not 
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to feed back damping and friction forces to the pilot. 
Friction had to be near zero through the temperature 
range of —65 F to 315 F. 
The three major problems were: 
A. Material expansion 
B. Fluid 


ae Seals 





DESIGNING DAMPERS 








SAAS 











- Reservoir area 


FIG. 1. INITIAL VALVE DAMPER DESIGN was self-contained. !t had 


a double ended piston and a reservoir chamber at each end. 
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FIG. 2. ACCUMULATOR AND DIAPHRAGM SEAL helped reduce 
reakout ‘ric 


t tion 








FIG. 3. ORIGINAL BOBWEIGHT DAMPER had low friction O-rings 
and ip rod seals 


. 4. O-RING AND ACCUMULATOR SPRING were removed from 
bweight damper design. Provisions were made for external 
cing 





External servicing through this chamber 


@ Initial Damper Design—We decided to use 
a self-contained damper, Figure 1, with a 
double rod. The damper had a reservoir at each 
end outside the piston rod bearings. These were 
interconnected through the piston rod. All parts 
were made of stainless steel to control delta co- 
efficient of expansion, The piston rods were 
chrome plated for hardness. A fluid with a low 
viscosity change of 550 centistokes through the 
380 F range was selected. Diametral piston clear- 
ance was held to 0.0002-0.0006 in. Because O- 
rings were omitted, this close tolerance was nec- 
essary to eliminate orifice effect. The piston rod 
diametral clearance was held to 0.0004-0.0012 in. 
with the rod guide or bearing area. The two rod 
ends were sealed with diaphragm seals to keep 
friction at a minimum. The dampening orifice 
across the piston was made 1/16 in. diameter. 
The damper was assembled and filled while sub- 
merged under oil, to avoid trapping air in the 
system. This minimized the effect altitude and 
temperature might have on the air in the fluid. 

Bench testing the original design showed a 
full-stroke dampening time of 5 to 6 seconds, 
and a breakout friction of about 2 ounces de- 
pending on cycling. Short stroke cycling in- 
creased friction to 11% lb and resulted in galling. 
(n investigation showed lack of lubrication. Ac- 
cording to the fluid manufacturer, this was due 
to the damper material. The fluid would not 
lubricate chrome plated rods and stainless steel 
bearings. 

Berrillium-copper and Teflon bearings were 
made, then abandoned when it was decided to 


switch to MIL-H-5606 fluid. 


@ Redesign For MIL-H-5606—Using a new 
fluid, required increasing the piston orifice to 
0.07 in. diameter and the piston clearance to 
0.003 in. to reduce full stroke dampening time. 
Che piston head peripheral thickness was reduced 
to 0.06 in. to reduce viscous effect of oil flow 
across the piston. This reduced full stroke damp. 
ening time to 14% seconds, and breakout friction 
to 2 ounces. Short stroke cycling tests showed 
neither galling nor friction increase. Testing in 
an oven, however, produced friction increase and 
seal ballooning. There had been no provision for 
the difference in thermal expansion between 
MIL-H-5606 and the original fluid. 


@ Accumulator Added—A redesign added an 


accumulator with a rolling seal for thermal ex- 
pansion, shown in Figure 2. Seals were made 
from an elastomer with improved temperature 
propertic s. Clearance between the inside and out- 
side guide of the seal cavity was increased to 
permit better rolling of the seal. 

The accumulator was pressurized to 3 psi. 
Testing showed that breakout friction increased 
to 3 ounces and full stroke dampening time to 
1.6 seconds. Temperature cycling caused no 


ballooning of the diaphragm seals nor increase 





in friction. Production units checked out with an 
average full stroke dampening time of 1.4 seconds and 
breakout friction of 3 ounces. 
@ Redesign of the Dampers— Alter designing the 
elevator valve damper, we applied our experience to 
redesigning the longitudinal control stick and aft bob- 
weight viscous dampers. The original damper, Figure 
3, with low friction O-rings and rod U-cup seals, had 
a full stroke dampening constant of 25 and a breakout 
friction of 11% to 2 lbs. This high friction caused slow 
dampening time, and control stick recentering time of 
1 minute. 

The O-ring was removed from the piston head. U- 
cup seals were hand lapped. Accumulator pressure was 
reduced by removing one of the accumulator springs. 
Full stroke dampening constant was reduced to 12, 
and breakout friction went down to 0.35 lb. The con- 
trol stick re-centered in about 15 seconds. The re- 
designed damper also saved assembly and filling time 
by permitting external pressure filling and servicing. 
The main design improvements were: 

A. Use of aluminum. 

B. An orifice in the barrel interconnecting ports, 
and 

C. Pressure relief valve. 

Poor bonding between layers of rubber caused the 
rolling diaphragm seal to leak. This was remedied with 
a one-piece, injection molded seal. Pressurizing the 
accumulator to 20 psi eliminated cavitation at high 
altitude and high frequency vibration, (greater than 
5 cps.). Increasing the internal pressure also in- 


creased friction 


7 Points 
For Good Damper Design 


. Elastomer material must have good 
high and low temperature properties 
and be compatible with the fluid. 


. Rolling diaphragm seals should be 
molded in one piece. They should have 
an inner bead for positive rod sealing, 
and controlled tolerances to eliminate 
wrinkling. 

. Clearance between guides should be 
ample to permit the diaphragm seal to 
roll. 

. Orifice effect should be kept at a mini- 
mum. 

. The damper must be thoroughly bled 
of air. 

. Provisions should be made for fluid 
thermal expansion. 


. Eliminate cavitation at high altitudes by 
pressurizing the accumulator, although 
this increases friction. 


= 





THE CRUSADER’S 
HYDRAULIC SYSTEM 
AND COMPONENTS 


The Navy F8U-2 has dual power control systems to 
actuate control surfaces. For reliability, they are inde- 
pendent and can each control the plane alone except 
under maximum g pullouts. 

One system may be powered by an emergency ram 
air turbine. Both systems operate at 3000 psi, and 
use MIL-H-5606 fluid, cooled in flight by a flowing 
fuel cooler. The fluid can not be transferred from one 
system to the other. Each system is supplied by a 
variable volume, engine driven pump. 

Control circuits are actuated by closed-loop circuits 


having a mixing linkage. valve. actuating cylinder and 
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HYDRAULIC INSTALLATION UNDER WING shows wing fold 


selector, flap bypass valve and plumbing. 
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External servicing through this chamber 


DESIGNING DAMPERS force feedback unit on the aileron and spoiler servo- 


valve improve stability. 
A utility circuit is a conventional “closed loop” cir- 
cuit, operates at 3000 psi, and uses MIL-H-5606 fluid. 








It powers the ventral fins, speed brake, missile launch- 

ing, landing gear, and wheel brakes. It also operates 
follow-up rod, The input rod transmits control stick the wing fold, flaps, two position wing, leading edge 
motion to the valve through the mixing linkage. Input droops, arresting gear, and inflight refueling. It also 
signals may also originate from a trim-stabilization actuates the engine bypass doors, nose gear steering, 
sctuator. The valve controls flow to the cylinder and radar antenna which are electrohydraulic type 
which positions the surface. At the same time, the servo systems. It is equipped with a hand pump cir- 
follow-up rod pivots the mixing linkage, returning cuit for ground operation without external power. 
the valve to neutral. Surface displacement is thus \ nitrogen emergency circuit extends the emer- 
proportional to control stick displacement. The struc- gency power unit, actuates secondary control surfaces 
tural feedback linkage on the elevator system and the in an emergency. Operated by nitrogen-charged stor- 


Arrows show connections to dual power control system. 


Emergency. 
rom oir 
turbine 
power pock 


Spo:ler Roll damper 


POWER CONTROL SYSTEM has twin circuits for reliability. Each circuit actuates one section of the tandem cylinders. System shown 
has ram air turbine power pack and the roll stabilization system. Alternate system actuates pitch and yaw stabilization and aileron rudder 


nter nnect 
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age bottles, it uses four bottles for seven circuits. The 
bottles are covered by an electric blanket and insulated 


to protect against temperature extremes. For safety, 


one bottle extends the emergency power unit and an- 
other operates the ventral fins. The other two bottles 
are divided by circuits so that a wheels-up or a wheels- 
down landing can be accomplished when one of the 
bottles is inoperative. The bottles can be recharged. 
Dry nitrogen is used instead of compressed air to re- 
duce moisture content and eliminate dieseling effect. 


e Filtering Design—A filter is installed in each of 
the main pressure lines and in each of the pump re- 
circulating lines. The high pressure filter is rated at 
15 gpm, 5 microns. The filter removes 98% of the 
particles from 5 to 25 microns. It has a stainless steel 
wire mesh element which attaches with a quick dis- 
connect feature. A mechanical indicator is set for a 
differential pressure of 90 psi which shows the filter 
should be cleaned. The filter does not bypass fluid. 
The pump recirculating filter protects the system 
from particles generated in the pump. It is rated at 
1.5 gpm, 10 microns. It also has a stainless steel wire 
element which removes 98% of particles from 10 to 
35 microns. It has a bypass valve that relieves at 50 
psi differential pressure. An indicator shows the filter 


has bypassed. 


e Servovalves—Two-stage, dry coil, electrohydraulic 
servovalves actuate the nose gear steering, engine air 
bypass doors, radar antenna, and stabilization cir- 
cuits, The surface control cylinders have mechanical, 
servo, slide valves finished to 0.00005” diametral clear- 
ance between sleeve and slider. Fine finish of slider 
holds end spool leakage to three drops per hour. 

The valves are of a side-by-side design because of 
the dual systems. They are bolted to the cylinders so 
that they may be removed for synchronizing without 
having to remove the entire cylinders. 

The aileron and spoiler mechanical servovalves have 
a pressure feedback unit which acts as a structural 
feedback element through the stroke. The pressure 
feedback unit has two springs separated by a piston. 
The pressure feedback piston senses pressure from the 
cylinder and translates it into the linear displacement 
of the servovalve sleeve. Pressure feedback senses and 
compensates the structural deflection. This design de- 
creases system spring rate until it bottoms. Spring rate 


then begins to increase. 


e Bootstrap Reservoir—This oil storage container 
replaces oil lost due to system leakage, make up for 
volume differentials, and maintains a constant back- 
pressure on the system and pump. It is pressurized by 
the system to 70 psi in the surface control system, and 
4) psi in the utility system. A relief valve prevents 
the reservoir to overpressure. 


e Plumbing Design Tubing was selected one size 
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smaller than called for by MIL-H-5440 and performs 
satisfactorily. In addition, going to one size smaller 
in stainless steel permitted using a thinner wall with 
approximately the same cross sectional area. This 
saved weight on *%¢ in. tubing and larger. To prevent 
crossing lines, during system assembly, MS fittings 
were used for high pressure lines and AN fittings for 
the return and suction lines. 

Coiled tubing is used instead of flexible hose wher- 
ever possible. This is lighter and more reliable. 


e Cylinders—lInstead of using established specifica- 
tions, cylinders were qualified to a temperature-stroke- 
load spectrum compatible with environment, load, and 
life of the airplane. A factor of 3 was added to the 
anticipated spectrum. The spectrum was established 
for both endurance and fatigue cycling. Because the 
surface control cylinders are at higher temperature, 
cycling was established on the basis of 15% at the 
maximum temperature and 85% at the intermediate 
temperature. The uvility cylinders and pneumatic cyl- 
inders which are at lower temperatures had a cycling 
program of 10% at maximum temperature, 20% at 
intermediate temperature, and 70% at room tempera- 
ture. Cycling was according to the actual airplane 
motions and used the attaching fittings for the quali- 
fication jigs so that the fittings were also qualified 
with the cylinder. 


e Corrosion Protection—In the initial design, to 
protect all areas except those under impact, exteriors 
of aluminum cylinders were anodized and primed. 
The bores were protected with sulphuric anodize. Alu- 
minum piston rods have copper-nickle-chrome on slid- 
ing surfaces and sulphuric anodize on non-sliding 
surfaces. A transition area of alodine is used between 
the two surfaces. Aluminum pistons have a copper 
strike on the lands and then a chrome plate. Packing 
grooves have alodine. Piston faces and end caps are 
protected with sulphuric anodize. 

In the initial design, steel cylinder barrels were 
manufactured from corrosion resistant material. The 
sliding surfaces of steel piston rods have hard chrome, 
the non-sliding areas have electroless nickle. Steel pis- 
tons have hard chrome on the lands. Packing grooves 
and piston faces have electroless nickle. End caps are 
made of corrosion resistant material or have electro- 
less nickle plate. The cylinder locking fingers, cams 
and pistons are tin plated or made of corrosion re- 
sistant material depending on contacting surfaces and 
fatigue strength. 

The final corrosion protection program includes the 
initial design in addition to protecting impact areas. 
The steel plating program will include chromizing, 
tin plating, electrolizing, electroless nickle and hard 
chrome plating. The aluminum protection program 
will include electroless nickle, chrome plate, sul- 
phuric anodize and hard anodize. vvv 
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DesigN For CLEANLINEss IN FLUip Power Systems is the theme of 
the 1960 NCIH meeting. The two-day conference, on October 20 and 21 
at Sherman Hotel, Chicago, will meet in 12 technical sessions, a banquet, 
and two luncheons. The 25 papers will present advanced information on 
contamination, filtration, and latest fluid power applications. 

The conference is sponsored by the Graduate School of Illinois Institute 
of Technology and Armour Research Foundation of IIT. The Illinois and 
Chicago chapters of many national engineering societies are cooperating 
also. Purpose of these conferences, started in 1945, is to exchange in- 
formation on the latest developments in the fluid power field. 

Director of the 16th Conference is John J. Pippenger, Vice President 
and Director of Sales, Double A Products Co. Associate Director is 
Frank L. Mackin, Chairman, Engineering Shops, General Motors Institute. 
William R. Smith, Director of Cooperative Education of Illinois Tech, 
is Conference Secretary. 

Program and abstracts of the conference papers are given on the 


following pages. 
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IMPERIAL 
Engineering and Data File 


FAR GREATER FLEX-IMPULSE CAPACITY... 
IMPROVED PRESSURE HOSE PERFORMANCE 


Imperial unveils a completely new con- 
cept in pressure hose — opening new 
opportunities in hydraulic and pneu- 
matic circuitry design, bringing new 
economies and advantages to thousands 
of other hose applications 

Hytron was created to solve many of 
the problems encountered in using 
S.A.E. types 100R1 and 100R5 hose, It 
radically reduces hose size and weight, 
offering smaller O.D. for equivalent 
pressure capacity and I.D 


Flex-Impulse Test Results 


Hytron superiority under punishing 
flex-impulse conditions has been clearly 
demonstrated. Comparable 24” lengths 
of hose with couplings were subjected 
to cycles from 0 psi to 3500 psi at one- 
second intervals, Simultaneously they 
were flexed at 60 times per minute 
After 57.4 hours the S.A.E. 100R5 
braid burst 
near a coupling. It took 415.5 hours — 


single wire rubber hose 
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over seven times as long — before the 
Hytron hose failed. 


Note that there is no wire braid in 
Hytron hose. This eliminates one of 
the major causes of fatigue failure. 
Hytron is 80% lighter in weight, and, 
unlike wire braid rubber hose, retains 
virtually all of its flexibility under 
pressure. 

Imperial Hytron hose operates in a 
burst pressure range from 9000 to 12,000 
psi, depending on size and tempera- 
ture. It is recommended for continuous 


service with fluids from —40 to 225°F, 
and for intermittent service to 250°F. 
Hytron is unaffected by nonflammable 
hydraulic fluids up to 180°F and flam- 
mable fluids up to 225°F. 

Hytron hose is available in excep- 
tionally long lengths. Furnished as 
factory-made assemblies, or with easy- 
to-install reusable couplings. Hytron 
couplings are of a new design that 
greatly minimizes flow restriction, offer- 
ing up to 157% greater flow capacity. 


IT’S IN THE BOOK = 


A new engineering 
report on Hytron 
hose and couplings 
contains detailed 
test results and 
performance figures. 
Send for your 

copy of Form 

No. NEPR-500 today. 


". 


THE IMPERIAL BRASS MANUFACTURING CO 
Dept. AH-50, 6300 West Howard Street 
Chicago 48, Illinois 





PROG 


NATIONAL CONFERENCE ON 


THURSDAY, OCTOBER 20, 1960 


M. G. SULSER D. B. GARDINER 8:00 A.M. Registration: Sherman Hotel, Chicago. 
Materials Forming Servomechanisms and 


Machinery Systems 9:00 A.M. GENERAL SESSION 

Opening: John J. Pippenger, Vice President and Direc- 

tor of sales, Double A Products Co., Conference Direc- 

tor . 

1) Presentation of awards to winners of HYDRAULICS 
& PNEUMATICS 1960 Prize Paper Contest by Paul 
Rolnick, Vice President-Publishing Director, In- 
dustrial Publishing Corp., Cleveland. 


9:30 A.M. MORNING TECHNICAL SESSION 


Chairman: Frank L. Mackin. 

1) “Hydraulics in the British Mining Indusrty”, J. R. 
Fawcett, Associate Editor, Hydraulic Power Trans- 
mission, Morden, Surrey, England. 

2) “Hydraulic Filtration Systems,” H. C. Zintz, Rirec- 


C. C. MIESSE F. N. BEAUVAIS tor of Engineering, The Rucker Co., Oakland. 
Missiles and Automotive ; 


s H li 
cea 12:15 P.M. LUNCHEON 
2:00-4:30 P.M. AFTERNOON TECHNICAL SES. 
SIONS (all held simultaneously). 


Materials Forming Machinery 


Chairman: M. G. Sulser and W. H. Bennett. 

1) “Standard Module Construction of the Lines of 
Hydraulic Presses,” W. Ernst, Vice President- 
Director of Engineering, Commonwealth Engineer- 
ing Co. of Ohio, Dayton. 

2) “Extrusion Presses-Today and Tomorrow,” A. J. 
Matteo, Pittsford, N. Y. 


Mobile Equipment 


= ©. Noarikses J. T. ELLIS, JR. Chairmen: V. P. Donner and F. H. Winters. 
ydraulic Fluids Components and som . ee 
Accessories 1) “Steering by Hydrostatics,” C. A. Treadwell, Pro- 

ject Engineer, and F. A. Williams, Test Engineer, 
International Harvester Co. Comments by R. E. 
Seyfried, LeTourneau-Westinghouse, Peoria, Ill. 
“Hydraulic Control System for a Track Type 
Tractor Power Shift Transmission,” D. Rohweder, 
Supervising Engineer of Hydraulic Control Design, 
Caterpillar Tractor Co., Peoria, Ill. Comments by 
M. E. Fisher, Supervisor of Hydraulic Component 
Development, Allison Division, General Motors 
Corp., Indianapolis. 


Servomechanisms and Systems 
Chairmen: D. B. Gardiner and M. B. Scherba. 
1) “New Techniques in Electrohydraulic System De- 


P. ROLNICK E. WIEDMANN . » : : 
sign,” K. D. Garnjost, Corporate Technical Con- 


Machine Tools Pumps 
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RAM 


INDUSTRIAL HYDRAULICS 


sultant, and H. B. Kolm, Manager, Industrial Div., 
Moog Servocontrols, Inc., East Aurora, N.Y. 
“Pneumatic Servo Steering,” J. Harned, Senior Re- 
search Engineer, and J. Robertson, Jr., Senior Re- 
search Engineer, General Motors Research Labora- 
tory. 


Missiles and Space Hydraulics 

Chairmen: C. C. Miesse and K. Stehling. 

1) “White Room Instrumentation,” A. V. Sada, The 
Weatherhead Co., Cleveland. 

2) “Contamination Control in Missile Hydraulic Sys- 
tems,” W. A. Riehl, Redstone Arsenal. 

3) “Control of Hydraulic Fluid Contamination,” I. R. 
Walker, Testing Division, Douglas Aircraft Co., 
Inc., Santa Monica. 

“Hydraulic Fluid Contamination Sources: Their 
Recognition and Control,” C. B. Davis and G. L. 
Wenner, The Martin Co., Denver. 


5:45 P.M. CONFERENCE SOCIAL HOUR 
6:30 P.M. ALL-SOCIETY BANQUET 
Speaker: Dr. Curtis L. Wilson, Dean, Missouri School 


of Mines and Metallurgy, Rolla, Mo., “What of the 
60's.” 


FRIDAY, OCTOBER 21, 1960 


9:00-12:00 A.M. MORNING TECHNICAL SES. 
SIONS (all held simultaneously) . 


Aircraft Systems 
Chairmen: R. Davies and R. Bayuk. 


1) “Filtration in Aircraft and Missile Systems,” H. L. 
Wheeler, Bendix Filter Div., The Bendix Corp., 
Madison Heights, Mich. 

2) “An Electro-Hydraulic Control Valve for the X-15’s 
Auxiliary Power Unit,” W. A. Boothe, General 
Electric Co., Schenectady. 


Automotive 


Chairman: F. N. Beauvais and O. E. Hoover. 

1) “Recent Advances in Lip Seal Technology,” R. L. 

Dega, Supervisor, Mechanical Development Dept., 
Research Laboratory, General Motors Technical 
Center, Warren, Mich. 
“The Slipper Type Pump for Automotive Hy- 
draulics,” H. M. Clark, Manager, Engineering-Hy- 
draulic Products, Thompson Ramo Wooldridge, 
Inc., Detroit. 
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Hydraulic Fluids 

Chairmen: E. W. Brennan and K. G. Henrikson. 

1) “Surgical Cleanliness-Where?,” R. Q. Sharpe and 
K. G. Henrikson, Industrial Technical Div., Prod- 
ucts Dept., Socony Mobil Oil Co., Inc., New York. 
“Hydraulic Bulk Modulus—Its Effect on System 
Performance and Techniques for Physical Measure- 
ment,” L. H. Smith, Jr., and L. H. Bernd, General 
Engineering Laboratory, General Electric Co., 
Schenectady, and R. L. Peeler, California Research 
Corp., Richmond Laboratory, Richmond, Calif. 
“Application of Liquid Metals as Power Trans- 
mission Fluids,” J. R. Granan and R. C. Kumpitsch, 
Advanced Mechanical Equipment Engineering, 
Light Military Electronics Dept., General Electric 
Co., Schenectady. 


12:15 P.M. LUNCHEON 


2:00-4:30 P.M. AFTERNOON TECHNICAL SES- 
SIONS (all held simultaneously ). 


Components and Accessories 
Chairmen: J. T. Ellis, Jr.. and W. Narcum. 


1) “Sealing Devices for Exclusion of Foreign Ma- 
terial From Hydraulic Mechanisms,” R. O. Isen- 
barger, Chief Field Engineer, Chicago Rawhide 
Manufacturing Co., Chicago. 


Machine Tools 

Chairmen: F. R. Swanson and P. Rolnick. 

1) “Design Analysis of a Two-Axis Electro-Hydraulic 
Tracer System,” L. L. Hill and R. C. Flom, Min- 
neapolis-Honyewell Regulator Co. Panel to dis- 
cuss paper: R. J. Flanigan, Division Manager, 
Monarch Machine Tool Co., Dayton; R. K. Sedg- 
wick, Assistant Chief Engineer, Kearney and 
Trecker Corp., Servo-Machine Tool Div., Mil- 
waukee; Glea Hyland, Hydraulic Engineer, Sun- 
strand Machine Tool Div., Sundstrand Corp., 
Belvidere, Ill.; and Ray G. Spencer, Machinery 
Hydraulics Div., Vickers Incorporated, Detroit. 


Pneumatics 


Chairman: Z. J. Lansky and A. Huntington. 

1) “Analyzing Pneumatic Circuits—It’s an Art,” G. 
Riske, Senior Engineer, Hannifin Co., Div. of 
Parker-Hannifin Corp. 

2) “Foundry Air—Its Uses and Abuses,” J. L. Yates, 
Manufacturing Services Dept., Crane Co., Chicago. 


Pumps 


Chairmen: O. S. Carliss and E. Wiedmann. 

1) “A Variable Speed Differential Drive,” C. W. 
Modersohn, Project Engineer, Beloit Iron Works, 
Beloit, Wisc. 

2) “Electrohydraulic Dynamometer and Starter for 
Laboratory Test Engine,” R. L. VanVoorhies, Esso 
Research Engineering, Linden, N. J., and J. W. 
Broome, Chief Engineer, Servocontrol Div., The 
Oilgear Co., Waltham, Mass. 
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HYDRAULICS IN THE BRITISH 
MINING INDUSTRY 


by J. R. Fawcett, Associate Editor, Hydraulic Power 
7 n, Morden, Surrey, England 


ised in much of the new equpment 
ed in all phases of British mining Although 
been used extensively, hydraulics’ 

ind its suitability for compact ma 
its use. The breaking of the coal from 

i lesser proportion of mining costs 

of the industry’s problems 

it for longwall working 
ictuates travel and position of a cutter. It 

raises, and advances roof supports. A belt con 
hvdraulic-motor drive and belt tensioning 
hydraulics evens out fluctuations between 
coal and bringing it to the surface. It is used 
derground loading and surface unloading 
narv systems. below and above ground, will give 
r perio ls of trouble-free service if the original design 
ery. difficult operating conditions. Coal 

requires svstematic servicing facilities 


HYDRAULIC FILTRATION SYSTEMS 


hy H.C. Zintz. Director of Engineering, The Ruck- 
( ( () kh nal 


[he paper examine those missile cleanliness require- 
lated to GSE. Hydraulics actuates the missile’s 
mtrol package. The hvdraulic system must 
precise. It must have closely- 
demands exceptionally clean 
filtration must be greater than 

cticable until recently 
mn occul during manutacture testing 
Filtration is the onlv feasible way to 
stactorily he filtration system of GSE 
id checkout must make itself at least as 
ile’s system must be, and must remove 
le system contamination generated du 
wr testir 


isses some preferred filters, suitable 
iccessory equipment filtration techniques and ways to 
letermine cleanliness. It gives current practices and 


cleanliness standards for some missiles in production 


These abstracts 

were written by speakers 
at the NCIH 

for quick reference. 
Complete conference 
proceedings 

will be published 

in a bound volume 


early in 1961. 


MATERIALS 
FORMING 
MACHINERY 


STANDARD MODULE CONSTRUCTION 

OF THE LINES OF HYDRAULIC PRESSES 

by W. Ernst, Vice-President—Director of Engineer- 
ing, Commonwealth Engineering Co. of Ohio, Day- 
ton, 

This paper is about the standardization of a line of 
single-acting hydraulic presses. The line consists of a 
series of presses which proceed dimensionally in a 
preferred number series. Each size has a dual-speed 
option. Each tonnage group has two ram sizes and six 
bed options. The presses have conventional power and 
control systems. 48 presses in each tonnage group re 
quire only 15 upright patterns 

Electric-pilot valves control 2-way reversing pumps 
There is no mechanical connection between press and 
power unit. Three attachments provide multiple-action 
presses. They can be installed any time. Lift-out cylin- 
ders and die cushions use the same standardized mount- 
ing. Stroke options match press strokes. Die cushions 
have rapid-traverse return and optional delayed lift-out. 
Pulldown rams from the press bed actuate the blank- 
holders. Blankholder force does not add loading to the 
press frame. The basic press design is not altered. A 
single-action tonnage group has 576 models. 192 blank- 
holder press models are available. 


EXTRUSION PRESSES—TODAY 

AND TOMORROW 

by A. J. de Matteo, Consulting Engineer, Pittsford 
N. Y. 

This paper is about the limitations of hydraulics in 
metal-forming equipment. The hydraulic pumps of 
early, small, self-contained extruders were rated about 
150 hp. However, the growing industry demands larger 
and faster equipment. The 150-hp limitation still exists 
Che necessary multiple banks of pumps are awkward 
The systems need large reservoirs and extensive water 
cooling. In water hydraulics, little has been done to d 
velop satisfactory equipment. Pumps are still heavy 
slow, and expensive. Pumps and valves need high 
maintenance 

Continued on page 96 
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ER AND GAUGE LINE VALVES 


Union Bonnet, Screw Bonnet 
and No Bonnet Types 


Service proved Vogt GP Forged are involved. All stems are one- 
steel valves are the choice of lead- piece 13% Chrome Stainless Steel 
ing meter and gauge Manufac- with fine pitch threads for accurate 
turers for top performance and un- regulation of flow. Special pack- 
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l/,” to 2” of carbon steel for gen- complete Vogt line of 
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Address Dept. 24A-FAH 
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St. Lovis, Charleston, W. Va., Los Angeles. 
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cylinders and 
other applications. 


W rite for literature . . 
our new 12 page brochure 
on “U” cups is yours 


jor the asking 


HALOGEN 


INSULATOR & SEAL CORP. 
9960 Pacific Ave. © Franklin Park, Hil. 
“Engineers and manufacturers 


TEFLON* Products” 
ES EL ee Or, 





SUMMARIES OF NCIH PAPERS 





The same difficulties confront builders of any other 
metal-forming equipment. Synthetic, fire-resistant hy- 
draulic fluids are a stop-gap. But are they the answer 
in a 2000-hp installation? The paper considers the 
need of the metal-forming industry for water and oil 
hydraulic pumps which have high-hp ratings, are com- 
pact and reliable. 


MOBILE EQUIPMENT 


STEERING BY HYDROSTATICS 


by C. A. Treadwell and Fred A. Williams, Project 
Engineers, International Harvester Co. 

The 4 x 4, International Harvester’s 4-wheel drive, 
rubber-tired tractor, was designed as a prime mover 
for large, semi-trailed earth-moving equipment. It was 
converted to an independent dozing and pushing trac- 
tor. A drawbar adapted it for full-trailed equipment 

The steering had to be contained within the tractor. 
The designers wanted a high-speed machine with the 
advantages of a crawler tractor—pivot turn, varying 
rates of turn, and freedom from kickback. For better 
steering at high speeds, they wanted no loss of power 
from braking, full power to all wheels, and feathering 
without full-on or full-off. Other features desired were 
minimum dependence upon engine speed, ability to 
steer with a dead engine while moving, and steering 
with an automotive steering wheel 

The paper reports on the use of a variable-displace- 
ment pump and a variable-capacity motor, driving 
through a cross-shaft to both sides of a planetary dif- 
ferential, to bogie-mounted, rubber-tired wheels. 

It covers design of a prototype and the design, build- 
ing, and field testing of the system. It also covers hy- 
draulics in braking, dozer control, clutch control, and 
in a hydraulically-operated equipment trailer. 


HYDRAULIC CONTROL SYSTEM 
FOR A TRACK-TYPE TRACTOR 
POWER SHIFT TRANSMISSION 


by D. Rohweder, Supervising Engineer of Hydrau- 
lic Control Design, Caterpillar Tractor Co., Engi- 
neering Dept., Peoria Plant. 

The powershift transmission of the D8 track-type 
tractor provides more production, simpler operation, 
better maneuverability, more adaptability to load, faster 
shifting, less operator fatigue, and greater safety. Its 
torque divider has the features of a direct-drive ma- 
chine for such jobs as bulldozing, and the features of 
a torque-converter for push-loading scrapers. The plan- 
etary transmission has three speeds forward and three 
speeds reverse. A mechanical lockout prevents accident- 
al engagement of the transmission when the operator 
is not working the tractor. A hydraulic safety feature 
automatically shifts the transmission control to neutral 
when the engine is shut off. A modulating relief valve 
with a sequencing differential valve controls the pres- 
sure of the power shift transmission. This provides the 
shifting characteristics and quality performance re- 
quired of a transmission of this tvpe used in crawler 
tractors 
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Houdaille Houdaille, the world’s foremost manufacturer of rotary type hydraulic equip- 


ment, now introduces a compact and powerful hydraulic rotary actuator for 
industrial use. Called HydRoAc, the Houdaille unit is designed to be used in a 


a n nou nces a new tremendous variety of applications ranging from turret lathes to farm machin- 


ery —from dump trucks to printing presses. 


” Y D RAU { ic - The superiority of Houdaille HydRoAc units is indicated by these specifications 
for standard units now available. 
e Efficiency to 95% or over. e Low starting (friction) torque. 


| y T > range f 500 . . 
R O A R © Torque range from 1500 to e@ Can be foot, end or flange mounted. 


702,000 inch pounds @ 3000 p.s.i. 
e Highly responsive for servo system use. 


Angular travel up to 280°. 
AC I UA i O We Operating pressure range from e Bearings, splines and other 


250 to 3000 p.s.i. requirements to suit your needs. 


for commercial applications Special units and other configurations available on custom orders. 


Send in this coupon for more information on Houdaille's HydRoAc 


Please check potential use... 
Turning Lifting Name iddre 88 
| Locking Tilting 
Indexing Driving City Zone Siate 
| Steering Counter balancing te o 

Bending Controlling HOUBDAILLE 
| Clamping Valve operation ae aed 


“araye? 


Adjusting Revolving - 
Senne. Gnu ine spnaiaeane ndustries, Inc 
Opening Metering type hydraulic equipment > s 


Swinging Mixing 
Shifting Other Buffalo Hydraulics Division + 545 E. Delavan Ave., Buffalo 11, N.Y. 
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SERVOMECHANISMS 
AND SYSTEMS 


NEW TECHNIQUES IN 
ELECTROHYDRAULIC SYSTEM DESIGN 


by K. D. Garnjost, Corporate Technical Consultant, 
and H. B. Kolm, Manager, Industrial Div., Moog 
Servocontrols, Inc., East Aurora, N. Y. 





This paper describes possible industrial uses of new 
hydraulic servo techniques developed for missiles. One 
eliminates electrical feedback to improve the reliability 
of position servomechanisms using hydraulic valve con- 
trol. Summation occurs at the servovalve pilot stage. 
Variable-displacement pump stroking and control-valve 
positioning are discussed as possible applications for 
high-response mechanical-feedback actuators. 

The paper covers means to introduce artificial damp- 
ing to improve response of resonant systems. Differential 
load pressure is used as a feedback within the servo- 
valve to approximate load acceleration feedback. Hy- 
draulic-cylinder drives subject to massive loads are pos- 
sible applications for pressure-feedback valves. 

The paper discusses the analytical aspects of the 
techniques, and their mechanical design and packaging. 


PNEUMATIC SERVO STEERING 


by John L. Harned and John Robertson, Jr., Senior 
Research Engineers, General Motors Corp., Re- 
search Laboratories. 


3s 
eV0 utionary This paper is about air-power control of vehicle steer- 


ing. Discussion of the basic requirements leads to a set 


® of system specifications. After the derivation of equa- 

® tions of the system, a parametric evaluation shows 

ll @- = a IC critical design parameters. Typical vehicle parameters 
are used to calculate theoretical responses for steering 


control and external road disturbances. The paper pre- 


sents the engineering design of a prototype, and dis- 
a ve cusses its significance. 
SQUEEZE-ACTION makes the difference—controls 


air, oil, chemical and even grinding slurries. MISSILES AND 


No poppets, no spools, no metal-to-metal contacts 


and no metal-to-rubber seals. SPACE HYDRAULICS 


No wear and tear—and no need for repair. 
See it: 

Chicago, PES Show, Sept. 6-16, Booth 483 

Los Angeles ASTE Tool Show, Nov. 14-18, Booth 547 ES SSS Sener 
Or read about it: Write for Bulletin 91043 


AX.29 


by A. V. Sada, The Weatherhead Co., Cleveland. 


“White Room” has a variety of meanings, because 


® companies need varying degrees of cleanliness in pro- 
duction assembly. The comparison of the White Room 
with the established standards of the sciences is er- 


roneous. Through vendor competition or through cus- 
tomer requirement, industry will produce specifications 


® € and a way to measure and classify White Rooms. 
The problems fall into three categories: those re- 
) e related to precision measurements to check product 


performance, those related to control of environment, 


7313 Associate Ave., Cleveland 9. Ohio and those related to the psychological problems created 
Phone: WOodbine ].5320 - WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Obie Continued on page 100 
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GEAR PUMP /MOTORS 


One of the 

new heavy duty 
gear pump/motors 
designed for high 
continuous rating. 


Within the wide range of the KEELAVITE G 
SERIES of GEAR PUMP/MOTORS, there is a 
unit suitable for any industrial use. Used as 
pumps, output ranges from 2.25 gpm. to 180 gpm. 
Motor torque ranges from 10.5 Ib. ins. per 100 
psi to 785 Ib. ins. per 100 psi. 


All of the KEELAVITE PUMP/MOTORS 
conform to a high standard of workman- 
ship in manufacture, and are reversible 
without alteration in assembly. The 
whole range stems from six basic sizes 
and common components are used 
within each basic size. All units incor- 
porate roller bearings. 


THE RECOGNISED AUTHORITY ON 
HYDRAULIC POWER TRANSMISSION 


LS —5 —5 2 


For full details write to— 


KEELAVITE HYDRAULICS LTD, ALLESLEY, COVENTRY, ENGLAND 
Telephone: Meriden 441 
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hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
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staff of thoroughly experienced craftsmen 
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Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our service. It might well 
save you money and headaches. 
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by the standards of product-quality assurance and sur- 
veillance of personal activities in the area. 

The paper evaluates the relative value of a handy- 
man and a highly-skilled technician for the installation, 
calibration, and maintenance of the facilities. 


CONTAMINATION CONTROL IN 
MISSILE HYDRAULIC SYSTEMS 


by W. A. Riehl, Redstone Arsenal 


The paper reviews contamination control in hydraulic 
systems. It divides the subject into the phases of de- 
termination, control, and evaluation. In-house methods 
of determining foreign-particle content provide a sat- 
isfactory comparison of fluid cleanliness. But SAE 
Recommended Practice No. 598 should be employed 
to determine absolute values or to compare results with 
those of other laboratories. Laboratories should ex- 
change sealed slides of representative particles, to cor- 
relate results. Contamination-control factors which have 
been investigated recently include clean rooms, sys- 
tem design, filter selection, and cleanliness of the down- 
stream side of filter elements. Representative levels of 
foreign-particle content attainable by the most experi- 
enced laboratories are presented as a guide. 


CONTROL OF HYDRAULIC 
FLUID CONTAMINATION 


by D. R. Walker, Testing Div., Douglas Aircraft 
Co., Santa Monica. 

The paper presents problems met in obtaining a 
super-clean hydraulic fluid. The most critical design 
parameters of hydraulic systems for testing missile 
components are type and location of filters and filter- 
ing systems, reservoir design, capacity, and accessories, 
and fittings and packings. Preliminary cleaning and 
proper training of laboratory personnel reduce built-in 
dirt in new systems. Fluid sampling is a controversial 
issue. Is the sample representative? Was there outside 
contamination during sampling? Final analysis hinges 
on such parameters as frequency of sampling, time of 
day, flow rate, type of sampling equipment, location 
of sampling port, and sampling techniques. Fluid-mon- 
itoring methods are a combination of particle counting 
and visual inspection. Visual comparison can be made 
with past samples in seconds. The paper discusses rec- 
ommended time schedules for cleaning and replacing 


filter elements. 


HYDRAULIC FLUID CONTAMINATION 
SOURCES: THEIR RECOGNITION 
AND CONTROL 


by C. B. Davis and G. L. Wenner, Martin Co., 
Denver. 

The paper presents contamination control theory of 
missile design and production. The theory is based on 
experience in the Titan ICBM program. It describes 
the contamination which causes malfunction in the mis- 
sile system, its sources, and the devices which control 
it. One control is a mechanized IBM listing of all parts 
which require contamination control. The concepts are 
valid for other fluid systems for which contamination 
control is a prime requirement. 


Continued on page 102 
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ROTAC 


RECIPROCATING ROTARY TORQUE ACTUATORS 


Power provided to lift, lower, turn, rotate, index, 
clamp, toggle, transfer, press, load, unload, 
turnover or oscillate. 

Power available at any angle, in single or manifold 
installations, with shaft or body rotating in any 
arc to 280°. 

Power packed with torque ratings from 100 to more 
than 200,000 inch-pounds in standard models. 


Power controlled by valves for starting, stopping, 
slowing-down or speeding-up. 

Power source can be air, oil, or fire-resistant fluids. 
Rotac can also be supplied for use with corrosive 
fluids. 


Power engineered for the heaviest industrial appli- 
cations or the lightest, most precise uses. Standard 
units as small as 6” x 434” (round body) or 644" x 
414." (square body). 


aero = 7 


EX-CELL-O FOR PRECISION 


° ~ 
MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES « CUTTING TOOLS 
+ DRILL JIG BUSHINGS - TORQUE ACTUATORS - CONTOUR PROJECTORS « GAGES AND GAGING EQUIP. 
MENT « GRANITE SURFACE PLATES « AIRCRAFT-AND MISCELLANEOUS PRODUCTION PARTS + ATOMIC 


for precise 
movement, 
instant torque 
in a compact 
power package! 


Large illustration shows construction of Model RN 
(roller bearing) Rotac. Above is a journal bearing type, 
Model HN. The special Rotac Reciprocating Torque 
Actuator at right delivers 1,400,000 in./Ibs. torque at 
1,000 psi. 


Power designed into 26 cataloged models, with 
over 300 ‘‘standard modifications’’ to meet your 
needs in size, torque, load, travel, operating tem- 
perature or pressure. (Engineering service avail- 
able for unusual applications.) 

Power protected by patented O-ring seals. Rotac 
has no complex linkage, no plunger action, no 
external moving parts. 


FREE DESIGN DATA BOOK 

20 pages on how Rotac works, torque 

i ratings, dimensions, installation, typical 

d applications and special uses. See your 
= Rotac Representative, or write direct. 


EXCEL O] 


CORPORATION 


ENERGY EQUIPMENT « RAILROAD PINS AND BUSHINGS + DAIRY AND OTHER PACKAGING EQUIPMENT 
yo Greenville Plant, 945 E. Sater St., Greenville, Ohio 


October, 1960 
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AIRCRAFT SYSTEMS 


FILTRATION IN AIRCRAFT 
AND MISSILE SYSTEMS 


by H. L. Wheeler, Jr.. Bendix Filter Div., Madison 
Heights, Mich 

Fluid systems of missiles and manned aircraft must 
handle large amounts of oils, fuels, air, and oxidants, 


it extremes of temperature and corrosion. As these 


svstems improve they become more sensitive to con- 
tamination. Filter specifications for these systems are be- 
coming more exacting 

This paper Is about the requirements and design of 
the filters. It reviews the types of contamination which 
might get into the systems. It covers materials applica- 
tion in housings elements. and seals, in Varying en- 
vironments. Filter cleaning and measurement of con- 
tamination are an important part of filter technology. 


AN ELECTROHYDRAULIC CONTROL VALVE 
FOR THE X-15's AUXILIARY POWER UNIT 


by W. A. Boothe, General Electric Co., General 
Engineering Lab., Schenectady 


The APU’s which supply in-flight hvdraulic and elec- 
trical power to the X-15 use high-strength hydrogen 
peroxide as a fuel. Shaft speed of the turbine-driven 
units must be held accurately, to keep the frequency 
of the electrical supply constant. To keep shaft-speed 

mstant, an electrical controller supplies a low-level, 
lectrical-speed-error signal to the peroxide-metering 
valve 

Che paper is about the valve. It must be reliable over 

vide range of supply pressure, flow, and temperature 

the analytical phase of design, it was necessary to 
consider the dynamics of the complete flow-control 
loop. Limited choice of materials and low force levels 
possible from the electrical input signal limit the valve’s 
design. The peroxide corrodes most steels, and cata- 
lvticalls decompos« S in the presence of many common 
valve materials 

The valve has two stages and all poppet design. It 
has no metal-to-metal sliding contact. The paper de- 
scribes the precautions which keep the valve free from 


mtamination during manufacture 


AUTOMOTIVE 


RECENT ADVANCES IN 
LIP SEAL TECHNOLOGY 


by R. L. Dega, Supervisor, Mechanical Develop- 
ment Dept., Research Lab., General Motors Techni- 
cal Center. Warren, Mich 


There is a collection of design criteria, from coop- 
erative research and field testing, about almost every 
mechanical component which has been in use for a 
number of vears. But with lip-type shaft seals, the 
technology has consisted primarily of cut-and-try meth- 
ods. General Motors research has provided valuable 


data on how the interplay of shaft, assembly, and seal 
enable an application to operate satisfactorily. 

Almost all seals corrode shafts by galvanic action. 
This has been correlated with immediate seal-applica- 
tion failures: product-storage facilities should be a 
prime consideration. Neutral seal materials wiil be 
necessary to improve product reliability. Only coop- 
erative research of seal manufacturers, basic polymer 
manufacturers, and other associated industries can de- 
velop them within a reasonable time. 


THE SLIPPER-TYPE PUMP 
FOR AUTOMOTIVE HYDRAULICS 


by H. M. Clark, Mgr., Engineering-Hydraulic Prod- 
ucts, Thompson Ramo Wooldridge, Inc., Detroit. 


By the use of wide slippers and a novel geometry, 
the slipper-type pump principle meets many of the 
requirements of automotive hydraulics. The large area 
of contact between the wide slipper and the bore re- 
duces stresses, improves sealing, and helps maintain 
an oil film. This increases mechanical and volumetric 
efficiency, and lengthens pump life. Because the wide 
slippers align themselves on the bore, close fitting in 
the rotor slots for guide or support is unnecessary. The 
slipper’s short radial height permits smaller pumping 
elements. One pump package can supply two separate 
circuits—two pumping actions occur simultaneously 
when the rotor and slippers turn in an eccentric bore. 
The wide slippers stroking radially in their rotor slots 
act as pump pistons. The normal, vane-type pumping 
occurs on the outer side of the rotor between the slip- 
pers 


HYDRAULIC FLUIDS 


SURGICAL CLEANLINESS—WHERE? 


by R. Q. Sharpe and K. G. Hendrikson, Industrial 
Technical Div., Products Dept., Socony Mobil 
Oil Co., Inc., New York. 


Normal standards of contamination control are not 
adequate for critical systems which use servomechan- 
isms 

Scale, rust, weld spatters, and metal-machining chips 
can contaminate a reservoir. Pipe scale and rust pre- 
ventitives are dangerous in piping. Valves, pumps, and 
fluid motors may have debris from packing, seals, and 
sealing compound. 

Extreme care must be given to all phases of fluid 
manufacture, packaging, and transportation. Fluid must 
be filtered when put into a system. A very pertinent 
question arises: Because the surgical cleanliness require- 
ment exists only in the machine when it is ready for 
service, is it not logical to concentrate the principal 
cleanliness standards at that point, rather than initiate 
them all the way back at the point of manufacture? 
HYDRAULIC-FLUID BULK MODULUS— 

ITS EFFECT ON SYSTEM 
PERFORMANCE AND TECHNIQUES FOR 
PHYSICAL MEASUREMENT 


by L. H. Smith, Jr., and L. H. Bernd, General Elec- 
tric Co., General Engineering Lab., Schenectady, 


Continued on page 104 
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kind to 
threads 


can save you hundreds $$$ 
for pennies spent 
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...and remove 





now in stock: over 
molded of flexible 600 sizes in numerous 


Polyethylene styles and colors. 


snug-fitting closures to meet 
almost any need you can name... 
get a kit full of samples in 
exchange for the coupon below. 
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Start here, 
go anywhere... 


with new freedom of design in 
hydraulic pump application 


Right at this coupling, there is a meeting of minds 
between pump designer and motor designer. 
Jack & Heintz can build the drive end to suit your 
individual requirements for mounting, alignment 
or coupling—just like that! 


Change the flange length, flange diameter. Call 


for additional horsepower . . . higher ratings for 
intermittent duty. Make it more compact. Mount 
it upside down. Jack & Heintz can do it. . . can 
customize the perfect motor for your hydraulic 
pump application. 

In fact, whatever your specs, Jack & Heintz 
can deliver a smaller, lighter motor than any 
conventional motor. And eliminate all 
alignment problems! 

Here’s the “ball park” — 

HORSEPOWER: |» to 1'5 single phase, 44 to 2 three phase 
SPEEDS: 3450, 1725 or 1140 rpm 

FRAME: J66 or special 

ENCLOSURE: Open or totally enclosed, or special 

BASE: Standard NEMA, or special 

MOUNTING: Vertical, horizontal or special 


Prompt quotation 
DESIGN YOUR 


PRODUCT TO DO 
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inquiry. Write today: 
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and R. L. Peeler, California Research Corp., Rich- 
mond Lab., Richmond, Calif. 


Fluid bulk modulus is the relationship of change in 
pressure to change in volume. In hydraulics, its greatest 
effect is on response speed of control systems. It also 
affects speed of sound in fiuid lines, pressure surge, 
and system stiffness. 

This paper cites the effects of fluid bulk modulus 
on pipe lines, pumps, fluid springs, fluid in injector 
systems, fluid-power servocontrol systems, lubricants 
and lubricant systems, liquid gases, and fluid molecular 
structures. It reviews ways to measure or estimate adia- 
batic and isothermal bulk modulus. It discusses how 
chemical composition, temperature, pressure, and mix- 
ing affect bulk modulus. It tells how to estimate these 
effects. These correlations are primarily for pure com- 
pounds of low molecular weight. There is a need for 
methods suitable for the heavier fluids used in in- 
dustrial systems. 


APPLICATION OF LIQUID METALS 
AS POWER-TRANSMISSION FLUIDS 


by J. R. Granan and R. C. Kumpitsch, Advanced 
Mechanical Equipment Engineering, Light Mili- 
tary Electronics Dept., General Electric Co., Sche- 
nectady. 

Projected hydraulic-control systems will operate at 
temperatures over 1000 F. No available synthetic fluid 
is satisfactory for them. In 1956, General Electric be- 
gan looking for a suitable liquid metal—one with a low 
melting point, wide liquidus range, and ready availabil- 
ity. They also considered cost, density, toxicity, and 
compatibility with other fluids. They selected for test- 
ing NaK-77, the eutectic alloy of sodium and potassium 
It melts at 9.5 F and boils around 1450 F. 

To test it, a low-pressure loop stores, heats, and 
cleans the metal. A pump supplies a constant flow of 
| gpm at 3000 psi, 1000 F. A mechanical-input hy- 
draulic servo is used to study the dynamic behavior of 
NaK-77 in servovalves and actuators. The design uses 
titanium alloys and carbides. Gears, shafts, valves, and 
pistons were machined from solid tungsten and titanium 
carbides. Hydrostatic bearings offset the poor lubricity 
of liquid metals 


COMPONENTS AND 
ACCESSORIES 


SEALING DEVICES FOR THE EXCLUSION 
OF FOREIGN MATERIAL FROM 
HYDRAULIC MECHANISMS 


by R. O. Isenbarger, Chief Field Engineer, Chicago 
Rawhide Mfg. Co., Chicago. 


Inadequate exclusion sealing can cause contaminated 
hydraulic fluid, clogged valves and lines, and corroded 
and worn parts. In the literature on sealing devices, 
little emphasis is given to exclusion sealing. 

The designer must consider operational conditions. 
Most important are the kind of motion, and the material 
to be excluded. Axial and radial exclusion seals are 


Continued on page |06 
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Hoses lined with TEFLON® 
handle all corrosive hydraulic fluids 


offers complete resistance to virtually all chemicals en- 


A new commercial transport plane uses hose lined with 
TEFLON fluorocarbon resins for utmost reliability. Shown 
above (at right) are hose lines to the hydraulic anti-skid 
brake system operating at 1,750 psi. In addition to these 
fluid power lines, the illustrations at left show other hoses 
handling oils and fuel at temperatures to 200°F. and pres- 
sures up to 3,000 psi. 

In each of these applications, hose lined with Du Pont 
TEFLON makes possible space savings by the use of smaller 
outside diameter, flexible hose to handle the high pres- 
sures involved. 

For the entire spectrum of hydraulic and pneumatic 
hose applications, hose lined with Du Pont TEFLON resins 


TEFLON® 


countered . . . exceptional durability under continuous 
flexing, including torque stress and vibration. TEFLON TFE 
resins are rated for continuous use up to 500°F. 

New constructions especially for industrial applications 
include fiber reinforcements, elastomeric coverings, con- 
voluted tubing of TEFLON for greater flexibility, and a vari- 
ety of industrial couplings. For more information, consult 
your hose supplier, or write to: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department T-3-10, Room 
2526, Nemours Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 


TEFLON is Du Pont's registered trademark for its family of 
fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resin. 


FLUOROCARBON RESINS 


BETTER THINGS FOR BETTER Liv THROUGH CHEMISTRY 
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SUMMARIES OF NCIH PAPERS pose upon accuracy and frequency response. Problems 


discussed are oil contamination, effect of pressure drop 
on linearity, backlash, and mechanical or hydraulic 
resonances. Presentation of procedures and results on a 
breadboard system precedes a discussion of design im- 
provements 





used for rotating shafts. Wipers, scrapers, boots, and 
diaphragms protect reciprocating shafts. Construction 
varies from simple, one-piece members to fabricated 
seals of two or more parts ot materials. Some seals 
have inclusion and exclusion functions. Proper choice PNEUMATICS 
ind use of an exclusion seal can make a hydraulic 

mechanism less expensive, more efficient, and longer 

lasting ANALYZING PNEUMATIC CIRCUITS— 

IT'S AN ART 


MACHINE TOOLS = EE Ee ee 


DESIGN ANALYSIS OF A TWO-AXIS ot capacity ating methods make i dificult to dein 
TEM Ee eee eas Page ace cons 
ELECTROHYDRAULIC TRACER SYS component flow restrictions in pneumatic-circuitry 


by L. L. Hill and R. C. Flom, Design Supervisors, analysis. A method well-adapted to capacity-rating con- 
Vinneapolis-Honeywell Regulator Co. versions is an extension of a valve-rating procedure 
proposed by the National Bureau of Standards in a 


Che paper presents the design and testing procedure recent SAE paper. 


for an electrohydraulic tracer system applied to a ver- 
tical milling machine. The x and y-axes are under con @ Define the System Limits—A pneumatic circuit be- 
tinuous contour-following control. The z-axis is under gins at the compressor receiver tank, and ends at the 
position and/or single-axis tracer control. The paper exhaust port. This definition avoids the pitfalls of analyz- 
discusses performance specifications for the machine, ing only a part of the circuit on the assumption that 
ind the corresponding requirements of the tracer sys- the other parts don’t affect it. 


tem 2 . . a . 
@ Effect of Component Location—The general analysis 


of a pneumatic system is made without regard to com- 
ponent sequence. However, the flow factors are com- 
bined to provide the lowest maximum flow conditions 
expected at the critical pressure loss. Other flow se- 


Once the system's overall functions are understood, 
the performance requirements are transposed into static 
ind dynamic servosystem requirements. The paper 
covers initial machine tests for determining friction, 
stiction, inertia, and mechanical resonances, and the 


limitations which the machine and control system im- Continued on page 108 


Ei y y SELF-ALIGNING 
ROD END COUPLER 


Spherical movement (on push Reduces cylinder bearing wear caused 
only) and axtal movement provide by side loads and binding 

precision alignment between cyl- 

inder ane machine. Couplers Compensates for machinery deflection 


shipped with .002” clearance be- . . ° 
tween floating head and shoulder due to weight shifts 


of retaining nut. 











Saves cost and time of custom-designing 
} special assemblies 
SPHERICAL 
, ——_ ‘ 
Allows greater machinery tolerances 


02” 
Simplifies machine installation, either 
OEM or on the job 


Fits all air and hydraulic cylinders built 
to industry standards 


Male or female couplings. Female thread 
mates with standard style No. 2 cylinder 
piston rods 





Immediate delivery from stock of cou- 
plers for %,1, 1%, 1%, 2, and 24-inch 
diameter rods. Also available for 3, 3%, 


4%, and 5%-inch rods. 
5601 PIKE ROAD. ROCKFORD, ILLINOIS manufacturers of: high- and low-pressure hydraulic cylinders * heavy-duty air 
cylinders * adjustable-stroke cylinders * dispensing cylinders © intensifiers © single-acting cylinders * booster cylinders 
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Reusable and Swaged-On Assemblies! 
COMPLETE LINE OF 


SURGEPRUF 


COUPLINGS AND HYDRAULIC HOSE 


Now from one reliable source...a full 


range of Swaged-on Assemblies 
and Shurlock Reusable Couplings, 
Hydraulic Hose... and Adapters! 


Get superior performance . . . dependable opera- 
tion with the expanded Surgepruf line. From low 
pressure to high pressure hydraulic applications, 
Surgepruf new design and quality features pro- 
vide the rugged and dependable service you need 
for all equipment . . . plus fast, easy on-the-job 
replacements ! 

Contact your Wholesale Supplier—or write for 
the following Surgepruf catalogs: No. 40-25, Re- 
usable Coupling and Hose Catalog; No. 40-37, 
Swaged-on Hose Assemblies Catalog; No. 40-36, 
Adapters Catalog. Dept. 524, 1850 Diversey 
Parkway, Chicago 14, Illinois. 


“ee wf 


Medium High Pressure Hose. 
Burst and working pressure 
equivalent to SAE 100R1. In 
hose ID's from ,” to 1'K,”. 


“SE > 
wn 
ov . 


High Pressure Hose. Burst 
and working pressure equiv- 
alent to SAE 100R2. In hose 
ID's from 4" to 2”. 
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Only Surgepruf Reusable 
Couplings and Hose Have These 
Outstanding Features: 


Superior Fluid Seal eliminates seepage between 
coupling shell arid wire braid + Non-Skive As- 
sembly provides fastest field assembly with just 
ordinary tools + Superior Finish—precision- 

machined steel couplings have zinc dichro- 

mate finish to pass rigid salt-spray tests 

« Full Interchangeability—regardless of 
hose line, Surgepruf couplings are 
available in any style and 
thread. 


CORPORATION 
1850 Diversey Parkway, Chicago 14, Illinois 


=o 


Reusable Couplings & Adapters 
Available in a complete range 
of thread styles and sizes for all 
types of machine connections. 


Medium Pressure Hose. 
Complies with SAE 100R3 re- 


ten tp realy Mia My AF Low Pressure Hose. Burst 


pressure, 1000 psi.; working 
pressure, 250 psi. in hose 


~~ 1D’s from 1%” to 34”. 





HIGH PRESSURE 
FINE METERING 


HIGH PRESSURE 


EXTR 


10,000 psi hydraulic service. Forged 
stainless steel one-piece body. Panel 
mounting. Good flow characteristics, 
fine metering, easy to turn. Water, 
gas, oil and vacuum service, 14" to 
16” pipe or straight thread tube con- 
nections. 


MICROMETER ADJUSTMENT 
NEEDLE VALVE 

Best for extra fine metering. Mi- 
crometer adjustment, precision taper 
stem. 5000 psi service -65° to 350°F., 
oil, water, etc. Brass, aluminum al- 
loy, steel, or stainless steel body. 
Le” and '4” sizes. Premolded or 
O-ring packing. Panel mounting. 


5000 psi 
THROTTLE-FLO VALVE 


Accurate throttling up to 5000 
psi. Finger tip control. Pilot 
operation of large dynamically 
balanced piston. Full flow, yet 
accurate to 1/100 gpm through 
entire range. Positive seal. Low 
pressure drop. Aluminum alloy, 
bo", 34", 1” internal straight 
thread connections. Hydraulic 
seals — others available. 


HYDRAULIC BLEEDERS 


Primarily used for bleeding air from 
hydraulic systems, for working pres- 
sures to 3000 psi at temperatures 
from -65° to 180°F. 


Fluid control valves of many types have been developed 
and are manufactured by REPUBLIC. A wide line of 
quality standard valves includes needle, globe, check, 
plug, selector and relief valves, as well as other units 
for industrial, chemical, aircraft, missile and ground 
handling equipment. 

Specialists in valving and manifold design to meet 
your specific application. Write for catalog. 


Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR GLOBE NEEDLE PLUG 


7: 2 2 


251 


- 








REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD CLEVELAND 35, OHIO 
131 Saver Card 
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quences through the same components may permit flow 
rates 10% higher than calculated. 





FOUNDRY AIR—ITS USES AND ABUSES 


by J. L. Yates, Chief Project Engineer, Crane Co., 
Chicago Div. 

This paper is about the air-handling problems of 
maintenance men in steel, iron, and brass foundries. 
Air unloads and transports bulk material. Abrasion 
makes ordinary metals and devices unsatisfactory. The 
air which supports combustion in iron foundries has 
considerable influence on product quality and cost. 
In some molding systems, variation of airline pressure 
affects mold hardness. Air which blows sand into cores 
and molds must be valved and vented so that the sand 
density in the finished piece is uniform. Air-control de- 
vices for automatic molding must be reliable. Air tools 
present a growing group of maintenance problems, but 
they accelerate production. The paper tells what can be 
done, and outlines basic ideas for future controls of air- 
driven equipment. 


PUMPS 


A VARIABLE-SPEED DIFFERENTIAL DRIVE 


by C. W. Modersohn, Project Engineer, Beloit Iron 
Works, Beloit, Wisc. 

This paper is about mechanical-hydraulic drives for 
sectional machines which manufacture continuous web 
or filimentary products. Accurate, flexible speed control 
between sections keeps product tolerances close, and 
cost low. A common lineshaft supplies a group of dif- 
ferentials. In each section, a hydraulic drive supplies 
the variable portion of speed and torque. The drive 
is designed for the section’s power level, and for the 
necessary range of speed variation between the section 
and adjacent sections. Control of individual drives is 
highly accurate, and section-to-section variation is cor- 
respondingly narrow. The line-shaft powers the hydrau- 
lic portion. Electronic control of pump displacement 
gives the advantages of remote adjustment from a 
central point. A closed-loop, hydraulic servo circuit pro- 
vides speed and accuracy. Added controls protect 
against overload and simultaneously adjust speed of all 
stands in geometric progression toward the exit. 


ELECTROHYDRAULIC DYNAMOMETER AND 
STARTER FOR LABORATORY TEST ENGINE 


by R. L. VanVoorhies, Senior Research Eng., Esso 
Research & Engineering Co., Linden, N. J., and 
J. W. Broome, Chief Eng., Servocontrol Div., The 
Oilgear Co., Waltham, Mass. 


The paper is about an electrohydraulic system which 
starts a lab test engine, supplies a variable load to the 
engine, and maintains a constant engine speed. The 
laboratory tests fuels, lubricants, etc. The life of the 
measuring instruments and control equipment must be 
many times that of the duration of the test. Safety de- 
vices allow the machine to operate unattended. If a 
critical part of the system fails, the trouble is auto- 
matically corrected, or the equipment shuts down and 
preserve the data. The system adapts to an automatic 
data-logging system, which provides continuously-com- 
puted and displayed data. 
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COMPRESSED AIR SITS IN FOR EXPLOSIVE CHARGE 110 
By C. Phillip Strakosch 

jection seat simulator gives trainees the feel of ejection acceleration. 

given for sizing the air cylinder and air storage tanks to 


100 psi 


PACKAGED SYSTEMS—NEXT STEP FOR HYDRAULICS 112 
By Henry Lefer 





New York Air Brake e ay technical meeting at Watertown pre- 


ura 


ented material on aircraft and industrial fluid power. Papers discussed 


ol hae e 
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nodular hydrau ntegrated power systems, missile train pneumatic 


ot 


tems, and system cleanliness. 


AVIATION NEWS FROM THE FLUID POWER FIELD . 


AIRCRAFT COMPONENT DATA 
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Storage chamber 


a 


Compressed air sits 


e By C. PHILLIP STRAKOSCH, 


Quick release of 100-psi 
air propels this training 
ejection seat and simulates 
acceleration produced by 
an explosive charge during 
actual ejection. Pneumatic 
simulation is safer 


and more flexible. 


HIS pneumatic ejection seat 

simulator familiarizes jet air- 
craft crew members with the feel 
of acceleration due to ejection, and 
trains them in procedures for ejec- 
tion. In place of an explosive 
charge, compressed air is used as 
a safe and easily controlled means 
of duplicating expanding propel- 
lant gases used in in-flight ejec- 
tion. On an actuating signal, a 
charge of compressed air is re- 
leased. The expanding air enters 
the catapult cylinder propelling 
the ejection seat upward. 


@ Acceleration Is 1.7 g’s—Air 
provides a pneumatic “detonation” 
with characteristics similar to 
chemical detonation: a peak, in- 
itial pulse force of about 1.7 g’s 
followed by decreasing accelera- 
tion. The simulated forces are 
much less than the true ejection 
forces which are very high and 
for emergency action only. 


PROPELLED UPWARD 48 
inches by expanding com- 
pressed air in the catapult 
cylinder, a trainee in the 
ejection seat simulator 
undergoes |.7 g's accelera- 
tion. This pneumatic “de- 
tonation" simulates the 
forces on a crew member 
when he is ejected during 
actual flight. 


A 250-lb man (including equip- 
ment) sitting in the simulator’s 
40-lb bucket seat is propelled 48 
inches upward. This is enough to 
give the feel of actual ejection. It 
is also far enough to check wheth- 
er the trainee was in proper posi- 
tion to avoid striking nearby air- 
craft parts. 

A 100-psi charge of compressed 
air is admitted to the seat air 
chamber and then isolated from 
the primary air supply system by 
the re-cycle valve. Air in the seat 
chamber is then expanded sud- 
denly into the catapult cylinder 
through a quick acting, large 
ported trigger valve. As the air 
charge expands, its pressure drops. 
The system is designed so that 
terminal pressure is just enough 
to bring the ejection seat and 
trainee to the up position where 
it is mechanically latched in place 


@ Sizing Storage Tanks—The 
primary air supply tank has suf- 
ficient capacity to supply air for 
10 complete cycles. It was sized 
by calculating the free air volume 
for 10 ejection cycles and relating 
that volume to a selected tank 
pressure. But first the seat cham- 
ber must be sized from the follow. 
ing information: 


Weight of trainee 
including equipment . . 250 |b 
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in for explosive charge 


Weight of ejection seat ....40 lb 
W eight of piston 

and piston rod 10 |b 
Piston stroke § in 
Piston diameter 3 in 
7.07 sq in 

Operating pressure 100 psi 
Total load is 300 lb. Air pressure 
required to balance this 300-lb 
load with a 3-in cylinder is 42.5 
psi. For the 48-in stroke, catapult 
cylinder volume is 0.196 cu ft. 


Piston area 


@ Seat Chamber Volume—We 
apply the following equation to 
find the volume of the seat cham- 
ber. Its initial 100-psi air charge 
must be just enough, after ex- 
pansion into the cylinder, to ob- 
tain 42.5 psi in the cylinder-cham- 
ber system. Expansion is assumed 
to occur adiabatically since only 
slight heat is transferred during 
rapid expansion. Adiabatic ex- 
pansion is expressed by: 

P,V,* = P.V." 
Substituting actual data into the 
equation and changing to absolute 
pressure: 

114.7 (Vioo) 
57.2 (Vioo + 0.196 + 0.068)?-* 


k is the specific heat ratio for air. 

0.068 cu ft is the volume required 

by valving and air lines. 

V 100 0.408 cu ft, seat chamber 
volume 

















October, 1960 





Project Engineer, The De Florez Co., Englewood Cliffs, N. J. 


e Seat Chamber Not Ex- 
hausted—After the trigger valve 
closes, air in the catapult cylinder 
and lines only exhausts to atmos- 
phere. Air at 42.5 psi remains in 
the seat chamber. So energy is 
saved because the seat chamber is 
recharged to 100 psi from 42.5 
psi and not from atmosphere. To 
size the primary air supply tank, 
we calculated the volume of free 
air consumed for each ejection. 
Volume of free air consumed is 
the volume of free air in the stor- 
age chamber before ejection minus 
the volume of free air after ejec- 
tion. This is calculated by: 
114.7 57.2 
— 0.408 | — 
14.7 14.7 


0.408 


1.59 cu ft 


e Sizing Supply Tank—Ten 
ejection cycles consume 15.9 cu ft 
of free air. The size of the pri- 
mary air supply tank depends on 
initial pressure in the tank before 
starting the ten ejections. To pro- 
vide air for the tenth ejection, air 
pressure in the tank must be 
slightly above 100 psi. The tank 
must be big enough to supply 15.9 
cu ft of free air which is the dif- 
ference between the tank’s volume 
of free air at initial pressure and 
the volume of free air at 100 psi. 


TRIGGER VALVE SUDDEN- 
LY RELEASES 100-psi air from 
the seat air chamber to the 
catapult cylinder. Reducing 
valve lowers the air pressure 
from the primary supply tank 
to 100 psi for initial actuation 
of the seat. Final cylinder pres- 
sure is 42.5 psi which just sup- 
ports load. 


Vy 234 
P — 100 
where: 
V = primary supply tank vol- 
ume, cu ft 
P = initial pressure, psi 


The equation’s pressure-volume re- 
lationship is shown on the graph. 
A commercially available com- 
pressor and supply tank were se- 


lected. 


@ System Flexibility—An ad- 
vantage of using pneumatic power 
is that system values are readily 
adjusted to achieve different re- 
sults. The numerical values indi- 
cated in the calculations are typi- 
cal values only. For example, if 
the seat air chamber pressure were 
increased to obtain higher accel- 
eration forces, the chamber volume 
would have to be reduced to keep 
the same terminal pressure. Y¥Y 


Pressure-psig 


PRESSURE-VOLUME RELATIONSHIP 
determines the size of the primary air 
supply tank. A smaller tank needs a 
higher pressure to store the same volume 
of free air. 





Packaged systems 
—next step for hydraulics 


. By HENRY LEFER, ‘astern Editor 


Integrating components—pumps, valves, reservoirs, and 
lines—into a single housing has been one of the air- 

craft designer's answers to the need for high reliability 

in limited space. That we'll see more of this packaging 

in future designs was shown by papers and discussion 

at the symposium held recently by New York Air Brake Co. 


RE PARI D papers delivered by 

guests and NYAB personnel, 
and discussions from the floor cov- 
ered such areas as modular design 
of aircraft hydraulic components, 
hydraulic starting systems, and in- 
tegrated hydraulic /electric power 
systems, as well as problems deal- 
ing with hydraulic system clean- 
liness and hydraulic vendor per- 


formance 


MODULAR HYDRAULICS 


Grady Gilder, Project Engineer, 
Chance Vought Aircraft, Inc., re- 
ported on Project Hydratoy, a 
program aimed at the development 
of integrated systems, composed 


of standard modules assembled in- 


to manifolds or packages, to per- 
form particular functions. These 
modular systems would be lighter 
and smaller than conventional sys- 
tems, would require minimum 
amounts of tubing and fittings, 
and would be far more reliable. 
The program, which is being 
conducted under contract with the 
Airborne Equipment Section of 
Navy's Bureau of Weapons, has 
led to the development of a series 
of standardized internal cartridges 
for all types of components re- 
quired in hydraulic system design 
(check valves, relief valves, shut- 
tle valves, etce.). CVA’s job has 
been to determine the feasibility 
of the approach, develop specifica- 
tions for the cartridges, and run 


AIRCRAFT AND INDUSTRIAL FLUID POWER was the subject of technical papers 
presented. Here, from left to right are E. V. Manning, Chief Engineer, Aircraft Equip- 
ment Section, New York Air Brake Co., E. G. Emery, Jr. Pratt & Whitney Aircraft Div., 


qualification tests on items devel- 
oped for the program by com- 
ponents manufacturers. 

Gilder cautions that there will 
be a price to pay for the advan- 
tages of the modular approach. 
For example: 


@ More design time and effort will be 
required to bring a system from con- 
cept to production. This will be even 
worse if pre-tested standard cartridge 
components are not available. 

@ The design will be somewhat in- 
flexible once set. It won’t be as easy as 
before to wait until the actual vehicle 
system is operating to solve minor prob- 
lems. System tests will have to be 
simulated and proven long before final 
system fabrication, 

@ Initial cost will be high, mainly be- 
cause of the greater expenditure of 
time and effort. But this higher price 
will buy a highly reliable and easily 


serviced system. 


INTEGRATED POWER 
SYSTEMS 


The same type of thinking that 
leads to modular components is 
also shown in the approach to in- 
tegrated power systems. 

Richard P. Cuny, Group Proj- 
ect Engineer at Avco Corp.'s Ly- 
coming Division, described his 


United Aircraft, D. K. Breaux, Project Engineer, AiResearch Mfg. Co., Division of Gar- 


rett Corp., and J. Tinius, Sr. Project Engineer, NYAB, Watertown Div. Continued on page 116 
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Where on earth... or in outer space...do you need the 
precision of Tactair valves? Like you, Our interest is focused on missiles, 


space vehicles and GSE. As perfectionists, we seek to design the finest hydraulic or pneumatic 
components available anywhere. What is more, we are able to reproduce precision in any 
quantity. Possibly your particular valve problem can be solved with a modification of an ex- 
isting Tactair design. Perhaps it calls for new development. Either way, we would like to talk 
to you about it and we make two promises. One, each job we do is done on a personalized 
basis: engineers working with engineers. Two, every job is backed by our warranty of respon- 
sibility. Both have been Tactair policy for 20 years. We can start with your valve problem 
tomorrow, if you will tell us what you are looking for today. Tactair Valve Division, Aircraft 
ma e Products Company, Bridgeport, Pa. BRoadway 5-1000. 
» CONTROL, SELECT, BRAKE, RESTRICT, CHECK... with TACTAS R 


AIRCRAFT PRODUCTS CO. 





ppeenneenert shee 0 Obiss,, 


WS.54)7 00.0. 0. 


PRODUCTION MODEL MERCURY 
OUTBOARD MOTOR... SETS 
NEW INTERNATIONAL 
SPEED RECORD 








... AND 


CUSTOM OIL SBAL 


WENT ALONG 
FOR MORE THAN THE RIDE! thats right . . . Performance proves the point! 


Kiekhaefer Corporation, world famous manufacturer of Mercury Outboards, rigorously test every last 
component before accepting a single one for production assembly. That's the kind of research we welcome 
for L.P.C. oil seals and packings e Designed to meet the most torturous conditions, 
I.P.C.’s custom engi- neered products answer all kinds of sealing problems ¢ We're proud 
to have been a part of this astounding new record. I.P.C. custom oil seals are set- 
ting records for performance in many other fields too... because they're tailored 
to the problem! Why not let us help with yours? 


Ss 
OlL SEALS / PACKINGS / PRECISION MOLDING / C¥UStom designed for 
your application 


4 
INTERNATIONAL PACKINGS ¢02° 02841108 


© IPC Bristol, New Hampshire 
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Wherever in 
the world your 
hydraulic machinery 
operates... 





Shell Tellus Oil is there 


_ Other outstanding Shell Around the world, Shell Tellus Oil is available—under the 
cntesttet CAREERS GUETEntD eautsette same brand name and providing the same performance that 





Shell Rimula Oils —for heavy-duty diesel your domestic customers rely upon. 
engines . tel . 
Sheil Taiona R Oil 40—anti-wear crankcase Tellus® Oil is top-rated as both a lubricant and control 


oil for diesel locomotives ‘ , ons 
Shell Alvania Grease — multi-purpose in- fluid for complex hydraulic systems. Its ability to combat 


dustrial grease ; ; , i 
xidation, rust, sludge formation, wear and foaming has 
Shell Turbo Oils—for utility, industrial and ore 5 ‘ e 4 . 
marine turbines earned it world-wide popularity. 


Shell Dromus Oils—soluble cutting oils for : , : ° . 
high-production metalworking No matter where your hydraulic machinery is shipped, 


Shell Macoma Oils — for extreme pressure - , ; 
iaduattiel quar tebseaiien make Shell Tellus Oil your standard recommendation. Write 
Shell Voluta Oils — for high-speed quench- for complete information. 
ing with maximum stability 


SHELL OIL COMPANY 


AN INTERESTING FACT! 50 WEST 50TH STREET NEW YORK 20, N. Y. 


E Shell Branded industria! Lubri- 
pea, heneetnn = eptheemyar aay ae 100 BUSH STREET SAN FRANCISCO 6, CALIFORNIA 
here is the Cultellus costatus. IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED 


505 UNIVERSITY AVENUE TORONTO 2, ONTARIO 
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it takesa... 
“STRONG BENCH’”’ 


y 


Se 
... to produce the 


EXTRA QUALITY* you 
get in PAUL-MUNROE 


HYDRAULIC 
PUMPING 
UNITS 


Paul-Munroe 

pumping units 

are rugged and 

trouble-free. The 

EXTRA QUALITY *®* of the components 
we use is your best guarantee of de 
pendable service. For example, consider 
the following 


*(1) DOWTY 


HYDRAULIC PUMPS ® Offered by Berry 
Hydraulics, this British designed pump has an 
exclusive journal bearing feature that provides 
extra-long life and unique wear compensating 
ability. Range to 3000 p.s.i. and to 60 g.p.m 


* (2) REULAND 


ELECTRIC MOTORS ® With Reuland’s 
spline-coupled hydraulic pump mount motor, the 
pump shaft is connected directly to the motor’s 
shaft inside the motor. This cuts space needs 
50%, assures perfect alignment and provides 
smooth, quiet operation 


* (3) PAUL-MUNROE 


MANUFACTURING ©® You get guaran 
teed performance when you specify Paul-Munroe 
pumping units. The hundreds of installations now 
in use provide the best demonstration of our 
expert craftsmanship 


To order or for additional information 
wire, write, or phone 
CONTROLLED FLUID HORSEPOWER 


. PAUL-MUNROE 
HYDRAULICS 


6430 East Gage Avenue, Bell Gardens, California 
Telephone: Los Angeles SPruce 3-2870 
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company’s work in developing an 
integrated hydraulic and electri- 
cal power and starting system for 
a high-performance drone. 


Until a few years ago, Lycom- 


ing’s experience was that an air- 
frame manufacturer would issue 
specifications and request quota- 
tions from vendors specializing in 
individual components. Thus, each 
component was designed to and 
qualified to its own specification 
and handled as a separate entity 
by its particular vendor. The air- 
frame manufacturer was respon- 
sible for system management and 
coordination. 

In recent years, the trend has 
been toward the procuring of the 
entire power system from one of 
the component manufacturers 
usually the one who makes the 
drive or generator. Among the ad- 
vantages seen for this method: 


@ Qualification is accomplished on the 
complete system. 

@ Elimination of overlapping tests cuts 
cost of qualification testing. 

e@ Airframe manufacturer receives a 
“component-compatible system”  (i.e., 
it works). 

@ The vendor responsible for the sys- 
tem is free to match and marry indi- 
vidual components, combining func- 
tions, such as structural members, bear 
ings, and cooling systems, to get the 
best results out of his building blocks. 
@ Lead time is cut, as the bugs that 
might develop between components have 
already been eliminated by the time the 
system is delivered to the airframe man- 


ufacturer. 


HYDRAULIC STARTING 
SYSTEMS 
Ed Manning, NYAB’s Chief En- 


gineer—Aircraft Equipment. de- 
scribed his company’s progress in 
this area. 

Hydraulic starting systems for 
missiles and aircraft offer major 
savings in size and weight, partic- 
ularly if the design incorporates a 
single hydraulic system to start 
the engine and supply prime hy- 
draulic power. The pump that sup- 
plies hydraulic power to the engine 
starter becomes a hydraulic motor 
once the engine has started. 


Dual-purpose hydraulic designs 
such as this make it feasible to 
build self-contained starting into 
aircraft, doing away with the need 
for ground or shipboard support 
equipment for this purpose. The 
system is particularly effective on 
multi-engine aircraft where an 
auxiliary motor-pump unit or hy- 
draulic motor-driven generator is 
already required for other pur- 
poses. 

Other system considerations 
such as flow and torque require- 
ments—will dictate whether the 
hydraulic starting should be a 
separate system or integrated in 
the aircraft’s hydraulic pumping 
system. 

One NYAB system, developed 
for the Navy version of the Sikor- 
sky S-61 helicopter, utilizing an 
APU in combination with an ac- 
cumulator to drive the starter 
pumps on the T-58 engines, is self- 
contained and separate (although 
a simple change can integrate it 
in the copter’s hydraulic system). 

A system for smaller engines, 
such as the T-53, is designed as 
an integral part of the hydraulic 
system. It uses stored hydraulic 
energy (accumulators) as the sole 
source of power for engine start- 
ing. 

Among the potential advantages 
that hydraulic starter or starter 
pump systems offer the designer: 


@ Weight reduction, through integra- 
tion of starting and pumping systems. 
@ Elimination of one accessory pad 
and gear train per engine. 

@ Lower installed and spares cost. 

@ Simpler servicing and maintenance. 
@ System that is mechanically able to 
give unlimited continuous engine crank- 
ing with the help of the ground power 
supply, without damage or overheating. 
e If the system has an accumulator 
and handpump for an initial energy 
source, it has recharge capabilities not 
possible with other forms of energy. 
@ Lower maximum torques at the en- 
gine pad for equal time to starter cut 
off speed. 

@ Lower operating speeds and tempera- 
tures of bearings, gearing and clutches, 
for equivalent power output. 


MISSILE TRAIN 
PNEUMATIC BRAKING 
SYSTEM 
H. N. Sudduth, NYAB’s Chief 
Engineer—Railway and Pneuma- 
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tic Equipment, delivered this pa- 


per. 


Railroad trains will provide rov- 


ing launching sites for the Min- 
uteman missile. Typical trains, 
consisting of from 13 to 17 cars, 
will have to be capable of being 
hauled by whatever type of road 
locomotive is standard for and 
available on any of the railroads 
in their assigned territories. They 
will have to withstand a wide vari- 
ety of environmental and operat- 
ing conditions, without their sys- 
tems freezing up or burning out. 

\ typical train will weigh close 
to 3.5 million lb, with individual 
cars weighing from 120.000 Ib 
(on 2 four-wheel trucks) to 275.- 
000 Ib (on 2 six-wheel trucks). It 
will have to accelerate and deceler- 
ate smoothly at speeds up to 60 
mph. 

Kinetic energy must be con- 
verted into heat at rates up to 38,- 
000 hp. This is done through 
pneumatics, and requires less than 
6 ft-lb work to manipulate the 
brake valve. 

The system is fail-safe. Any- 
thing causing a reduction in the 
pressure in the trainline—inten- 
tional or otherwise—is _inter- 
preted by the control valve as a 
brake-applying signal, and air is 
immediately released from the res- 
ervoir into the cylinder locally in 
each car. 


DYNAPOWER 
HYDROSTATIC 
TRANSMISSION 

Papers by Karl W. Galliger, 
NYAB’s Manager of Engineering, 
and W. T. Stephens, Manager of 
Hydraulic Equipment at J. I. Case 
oe discussed progress and pos- 
sibilities of hydrostatic power 
units. 

NYAB’s hydrostatic drive—the 
company calls it the Dynapower 
transmission—consists of a hy- 
draulic pump (driven by the en- 
gine or prime mover), a hydrau- 
lic motor (which drives the wheels 
or other power-receiving devices) , 
an integrated control valve incor- 
porating relief and check features, 


and appropriate tubing. The pump 
and motor are typical NYAB de- 


signs—axial piston type with ro- 
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gried and 
your exact 
Specifications in any size 
or Configuration. 


Pe ee 


ZERO LEAKAGE 


FROM VACUUM T0 > 30,000 PSI » FROM CRYOGENIC TO HOT GAS 


Experience proven, the APEX METALLIC SEAL 
is fully qualified for incorporation in all static appli- 
cations and assures positive sealing in extreme 
environments. Rough surface finishes to 100 RMS 
may be sealed with very low flange loads. 

For further information write for catalog 1000 


APPLICATIONS - - 


Hydraulic Systems Servo Mechanisms Reactor Fluids 
Cryogenic Systems Fasteners Hot Gases 


DESIGNED FOR -- 


Low flange loads 
High resiliency sy 
Temperatures from — 320° F to + 2200° F 





a/so Manufacturers of - - 


ELECTROMAGNETIC ACTUATOR 
(FLAT ARMATURE TORQUE MOTORS) 
FOR USE IN - 


@ Electro Hydrovlic 
@ Electro Pneumatic 


®@ Electro Mechonicol APEX SEALS can be supplied 
Seem 


separately or with 
complete coupling assembly. 


ervotronics, inc. 


® Hot Gas Servo 
SYSTEMS 
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191 GRUNNER RD / BUFFALO 25, N.Y. / KEystone 6105 
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SOLENOID OPERATED—'2” LINE 
3000 P.S.1. OPERATING PRESSURE 


solenoids meet requirements of MIL-S-4040A 

Valve designed in accordance with MIL-V-5529 

solenoids are continuous duty from 18 to 28 volts D.C 
other voltages as required 

Hydraulic fluid per MIL-H-5606, UCON MI or as specified 
Fluid and ambient temperatures -65°F to + 165°F. 
Operating pressure - 3000 P.S.1. 


4 WAY SELECTOR VALVE 


ANG 6295-1-2 
MIL-V-5519 


HC 7300 SERIES 


TALOS 
MISSILE 
TRAYS 


VIBRATION DAMPER 


SOLENOID OPERATED VALVES 
PRESSURE AND FLOW REGULATORS 
BUFFERS © DAMPERS 
SHOCK VIBRATION SHIMMY 
LINEAR ROTARY 


KEMP AERO PRODUCTS 
WEST MILFORD, NEW JERSEY. PArkway 8-3149 


Write for Information Bulletin 
92 on Time-Saver Card 
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| tating cylinder block and employ- 


ing either overcenter variable dis- 
placement (by means of a vari- 
able cam) or fixed displacement 
construction, depending on sys- 
tem requirements. Design pressure 
is 3000 psi. 

In a hypothetical vehicle appli- 
cation, the variable displacement 
pump might be coupled directly to 
the engine driveshaft, and a fixed 
displacement motor coupled to the 
differential. When the engine is 
started, the pump turns over but 
does not move any fluid, as the 
variable cam is in neutral and the 
pistons are not displaced. Since no 
fluid is pumped to the motor, it 
does not turn. 

But when the control is pushed 
to forward, the cam tilts, causing 
the pump to force hydraulic fluid 
to the motor. Since oil is incom- 
pressible, the motor must re- 
spond, driving the vehicle’s wheels 
through the differential. 

The drive is smooth and posi- 
tive, responds instantly to the con- 
trol, and exerts the maximum 
amount of pressure or torque 
within the capacity of the mech- 
anism regardless of speed or load. 
In snow or mud, or on ice, the 
wheels will not spin for lack of 
traction to take up their energy: 
they will turn as slowly as the 
pump output will direct them to, 
and deliver full power. Even at 
engine idle speed, the transmis- 
sion delivers full power, with no 
stalling and no slipping. 

The hydrostatic transmission al- 


| so provides full dynamic braking; 


that is, the inertia of the engine is 
transmitted through the “rigid” 
hydraulic system to the hydraulic 
motor and differential to slow the 
vehicle when power is removed. 
Performance of the Dynapower 
transmission was demonstrated at 


the Technical Symposium on a 


test Yale and Towne forklift truck 
equipped with the NYAB drive. 
This is one of six experimental 
instaliations that NYAB has in the 
field. 

The Y&T vehicle demonstrated 
its ability to get through terrain 
that stopped trucks fitted with 
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The RECOMMENDED 
HYDRAULIC ENGINEERING PRESCRIPTION for 


FOR INDUSTRY CURING MOISTURE...DIRT 
Per me atl:) i.e Wale) Me ):20):18 7, maT 


COMPRESSED AIR LINES 


ARDWELL 


saasemann SINCE 1829 ties FILTERS 


DESIGN SERVICES 

FABRICATION 

POWER UNITS 

HYDRAULIC PANELS 

ELECTRICAL CONTROL PANELS . 

ACCUMULATORS | 7] LUBRICATORS 


STOCKING DISTRIBUTORS 
HYDRAULIC COMPONENTS 


Complete Engineering and Design Services 
Are Available. Qualified Sales and 
Service Engineers in Most Areas. 


The CARDWELL MACHINE COMPANY 


Model 0321 


Model 0521 4) 
AUTO- 
PNEUMATIC 
CONTROLS 


GAST “ AIR PUMPS a WITH THE 


— Vacuum or Pressure — 


®@ Four sizes—Built-in motors , 
© Compact, portable, reliable e Pipe Line Sizes %s"—%"—""—%" and 1” 
© For O.E.M., plant or lab use 


NON-SHATTER PLASTIC BOWLS 


To reduce weight, save space and cut 
costs—use Gast ieoupral-Sdocor Pump Catalog #50 
Models! Fitted for vacuum—or as air Sent on Request 
compressors For oil-free air, some 

offered with oil-less construction. 


Very compact and dependable. Posi- 


tive displacement 

Used as original equipment on instru- 

ments, test units, etc. Capacity from 

4 to 3.8 cfm; to 28” vacuum or to 1g ele) LS ’ | | Cc ° 
25 pst Model 1934 S$. KOSTNER AVE. @ CHICAGO 23, ILLINOIS 


Write today for Bulletins V-P-356! 0406 
Gast Manufacturing Corp.,P.O.Box 117-D Benton Harbor, Mich. 


_—- eS Sa 
© am moToRS TO 7 HF. 
© COMPRESSORS TO 30 #5! 
ROTARY © VACUUM PUMPS TO 78 IM 


“Ait may be your answer!” 
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REPAIR 
REDUCE DOWN TIME costs 
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Why HUSCO HYDRAULIC MULTI- 
PLUNGER VALVES fit a greater 


range of control needs... 


HUSCO 3900-SP 


Valve 


HUSCO 3300-SP, 
showing size range > 


Choice of FIVE Basic Model Sizes — 


over 120 standard valves for unlimited 


modifications to specific needs. 
Control up to SIX Cylinders, single 
or double acting. 
® Up to FOUR Standard Control Positions 
— raise, lower, float and neutral. 
® Available with Flange or Standard 
Mounting (3900 Valves only). 
® Accurately Rated Capacities from 
3 to 185 G.P.M, at 22 f.p.s. velocity. 


These are only a few reasons why HUSCO 
Valves are more flexible in adaptation to 
your needs, more efficient in power-saving 


control 


Write for detoiled specifications on HUSCO 3300-SP 


and complete catelog ‘‘Husco’s House of Ideas’ 


or engineering aid on your hydraulic control needs. 


HYDRAULIC UNIT 
shat SPECIALTIES CO. 


-” PUMPS @ VALVES © CYLINDERS 
P. O. Box 257-A, Waukesha, Wisconsin 


West Coast Representatives 


EASTMAN PACIFIC CO., Los Angeles, Colif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 





. » « the original 
SPRING-LOADED 


Wye Ring 


This patented closed 
joint ring provides 
squeeze - grip action, 
assuring complete 
contact on the rod 
at all times. Main- 
tains uniform, contin- 
uous pressure on 
wiper edge. Rods are always clean 
in any temperatures. 


Fall "CJ" Wiper 
Rings operate 
most effectively 
under extreme 
conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters '/," 
through 13". For any commercial use. 
Used by military and aviation industry 
since 1944. 


ACE PRODUCTS CO. 


1820 N. 12th St. Tolede 1, Ohile 


Est. 1935 
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other types of drives. It went up 
and down ramps, over humps and 


obstructions, raising and lowering 
forks as it ran, all with no change 
of speed except when the operator 
called for it, showing the drive's 
ability to control wheel speed pre- 
cisely regardless of load. 

The other test installations: 


@ A dual transmission system on an 
agricultural tcactor includes a pump 
motor package for each drive wheel, 
giving the vehicle exceptionally good 
maneuverability and terrain perform 
ance 

@ Power steering for a large road 
scraper machine. The manufacturer had 
formerly used a constant flow hydraulic 
system for steering, but this is in 
efficient, wasting power when only a 
small flow is needed. The hydrostatic 
system pumps only the fluid needed 
for the task. 

@ A concrete mixing truck’s drum 
drive. This application is being tested 
by a chain drive manufacturer 

@ A self-propelled combine drive is 
being tested by a major manufacturer 
of heavy farm machinery 

@ The Army is testing Dynapowet 
transmissions at Ft. Belvoir in an un 
disclosed application, thought to be all 


terrain vehicle 


NYAB has made its Dynapower 
pumps and motors of the same size 
and with a large number of parts 
interchangeable, to keep costs 
down. An _ extensive endurance 
program on the power units and 
valves is continuing, to insure re- 
liability. 

The size on which most of the 
development has been done is the 
L.5 cu. in./rev..unit (nominal rat- 
ing 60 hp at 2000 rpm), but work 
is proceeding both on larger and 
smaller sizes. 


SYSTEM CLEANLINESS 


Isn't the demand for “surgi- 
cally clean oil” in our hydraulic 
systems carrying us too far? This 
question was asked by the civilian 
representative of one of the mili- 
tary services. 

There is too much downtime in- 
volved in the maintenance of such 
clean systems, he said, suggesting 
that we might either have to 
change our design thinking and 
aim for dirt-tolerant systems. or 


come up with simple go-no-go in- 
dications for system cleanliness. 

The speaker cited one of the Air 
Force’s first-line planes as an ex- 
ample of the difficulty and time 
involved in keeping hydraulic sys- 
tems at required cleanliness in the 
field. The mechanic for this plane 
has a kit, including a hypodermic 
needle, filter patches, microscope, 
and photos illustrating degrees of 
cleanliness. He draws oil samples 
from designated points in the sys- 
tem, tests them on filter patches, 
and compares their appearance 
with four photos, labeled clean, 
slightly dirty, very dirty, and ex- 
tremely dirty. 

The first two conditions are ac- 
ceptable, the last two are not. The 
extreme conditions—clean and 
extremely dirty—are fairly easy to 
determine, but the two middle ones 
are often tough to differentiate. 
Under these circumstances, wheth- 
er to label a sample slightly dirty 
and pass it, or very dirty and con- 
nect the system to a filter bank 
and recirculate the oil until it 
passes the test is probably the type 
of exercise of judgment which 
should not be forced on a me- 
chanie. 


VENDOR PROBLEMS 


Life is made difficult for the air- 
craft people by the troublesome 
practices of some vendors of hy- 
draulic components, the represen- 
tative of a major airframe maker 
complained. As a result, his com- 
pany insists on seeing and check- 
ing vendors’ detail drawings. 
Vendors don’t like this, but they 
bring it on themselves. Among the 
complaints: 


@ Vendors cumulative tolerances don’t 
add up to totals of individual toler- 
ances, 

@ Packings or O-rings are not sup- 
ported and they may be shredded by 
sharp edges and corners during place- 
ment. 

@ Springs are unsupported and buckle 
or bottom, sometimes blocking hydraulic 
passages. 

@ Improper hardware, such as nuts or 
bolts, is used for assembly. 

e@ No provision is made for locking 
threaded parts. 

@ Bosses for fitting connectors are 
poorly designed, permitting fittings to 
be inserted too far, causing malfune- 
tion, vvv 
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LOCK OUT AIR FOR MACHINE 
REPAIR 





Out and 
eXhausts 
VALVE 


Lock out air that operates a 
machine, as a safeguard when 
making machine repairs. The 
Ross L-O-X Valve installs in 
the supply line leading to the 
machine, upstream of any 
operating valve. Designed so that when closed, 
supply-air to the machine is shut off and air down- 
stream is exhausted. Can be padlocked in this position. 


More L-O-X valves can be incorporated in the circuit 
to shut off and exhaust various segments of the 
circuit. Detented open; very low pressure drop; Light- 
weight aluminum construction. Call your Ross repre- 
sentative or write for literature. 


FRoss OPERATING VALVE CO. 
105 EAST GOLDEN GATE AVE. . DETROIT 3, MICH. 


Paz O-TROL 


Si AUTOMATION 
TIME DELAY 
SWITCH 


FOR CONTROLLED TIME 
DWELL OF AIR OR 
HYDRAULIC CYLINDERS 


* Holds dwell accurately to 
fraction of second 

© Automatically re-sets 

* Designed for millions of 
actvations 

Pneu-Trol Time Delay 

Switch will hold any cylinder 

controlied motion or opera- 





j away SOLENOID VALVE ¥ 

Arbor press converted to high 
production power press, using 
double end cylinder, Time 
Delay Switch, Flow Control 
Valves, and related equip- 
ment, Flow Valves permit 
independent ram speed ad- 
justment in both directions. 
Differentiol pressure between 
“A” and “B” gages coused 
by throttling effect of Flow 
Control Valve creates time 
interval in working pressure 
build-up, which is compen- 
sated for by Time Delay 
Switch setting. This insures 
consistently accurate working 
Pressure on the ram 





= le 


| 2919 GRANT STREET 
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tion at a positive stop on 
either end of the stroke for 
% to 60 seconds in 20 to 1 
ratios. Simple, easy to adjust. 
Automatically re-sets after 
each actuation. Positive, con- 
trolled time dwell permits 
wider use of air or hydraulic 
power in automatic opera- 
tions, increases accuracy of 
work by insuring split-second 
accuracy of time dwell. 
Available with many thrust 
linkages for left and right, 
down, up, or horizontal 
thrust. Write for Special 
Bulletin TDS-59 


NOW... /for the first time, 
Stillman aircraft quality 


and know-how are 


it } 47 


available in 


INDUSTRIAL / RINGS 


Through Stillman Technology and volume produc- 
tion, Stillman high-quality O-Rings are available at 
extremely low cost. The same quality and reliability 
that are engineered into O-Rings for the aircraft and 
missile industries are also featured in the new Still- 
man Industrial O-Rings. These all-purpose seals are 
designed for use in all phases of industrial sealing, 
and are uniformly high in important features of chemi- 
cal resistance, low swell, long life, and sealing depend- 
ability. Stillman O-Rings are stocked in a complete 
range of sizes for rapid delivery. 


Write for the all-new Stillman 
Industrial O-Ring brochure, 
free on request. 


NOTE: Major distributorships still 
available in some major cities 


STILLMAN RUBBER 
COMPANY 


Culver City, Calif./Cleveland, Ohio / Englewood, N. J. 
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RELIABILITY 
PERFORMANCE 


First, imaginative design; then 
experienced thoroughness 
through development, tooling, 
production, assembly and tests, 
all under strict quality control 
in an unusually well equipped 
plant ...we can help you solve 
your special problems... 


SOLENOID VALVES 


SELECTOR VALVES 


& 


PRESSURE REDUCERS 


RELIEF VALVES 


also 


SHUTTLE VALVES 
TRANSFER VALVES 
BRAKE VALVES 
COMPLEX PACKAGES 
FUEL PUMPS 
DEHYDRATORS 
COMPACT COMPRESSORS 
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Benbow to produce 
Pantex valves 


Benbow Mfg. Corp., Culver City, 
Calif., will manage future sales, 
design, and manufacture of the air- 
craft and missile components for- 
merly produced by Pantex Corp., 
Newark, N. J. The agreement cov- 
ers the Pantex line of hydraulic 
relief valves used on military 
projects. Also included are con- 
trol valves, reservoirs, and similar 
items on qualified approval lists 
for military and commercial air- 
craft. Wayne Boals, vice-president 
of Benbow, will be in charge of 


sa les. 


Vickers receives Minuteman 
contract & appoints 
plant managers 

The Aero Hydraulics Division 
of Vickers Incorporated has been 
awarded a 1.7 million dollar con- 
tract to produce integrated, battery- 
powered APU’s for nozzle control 
units for all three stages of the 
Minuteman ICBM. This contract 





Wilson 


was awarded by Autonetics, a divi- 
sion of North American Aviation, 
Inc. The APU’s are being produced 
at Vickers’ Torrance, California 
plant where D. G. Wilson was re- 
cently appointed plant manager. 
Previously Wilson was industrial 
engineering manager of the Divi- 
sion in Detroit. 

J. R. Rea has been appointed 
manager of Vickers’ Joplin, Mis- 
souri plant. Rea has been with 
Vickers over 13 years. 


AVIATION 
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REF names engineers, 
wins contract 

REF Mfg. Corp., Mineola, N. Y., 
has made Joseph Bren a project 
engineer in its new Ground Sup- 
port Equipment Section. Bren was 








LEAKAGE from jet-engine sections. It 
uses shop air at 80 to 100 psi for static 
and dynamic tests. Filtered and metered 
air enters the engine through a panel- 
mounted, 3-way selector valve. Air passes 
from the rig to the engine through a 10’ 
flexible hose. Pressure and temperature 
dials on the panel are accurate to 0.5%, 
of scale. One flow meter covers 6.8 to 
85 lb/hr. The other covers 0.8 to 10 
lb/hr. The meters are accurate to 1%, 
of scale. 





formerly with Greer Hydraulics, 
Inc., Jamaica, N. Y. where he was 
responsible for design of aircraft 
test equipment. At REF, he will 
work on a new line of GSE. 

Saul D. Wills is another new 
project engineer at REF. As as- 
sistant chief engineer at Greer, he 
directed design of testing devices 
for aircraft fuel components. 

Scandinavian Airlines System, 
Inc. has awarded REF a contract 
on hydraulic accessories test stands 
for DC-8 jets. The stands will test 
all the aircraft’s hydraulic compo- 
nents with controlled flow rates to 
25 gpm, and pressures to 5000 
psi dynamic, or 20,000 psi static. 


Continued on page 124 
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jets. This was expressed by Doug- 


las Nickerenan Chief Fnoineer far 





NOW-Increase 0-Ring Life and 
Reduce Costs with... 





The only contoured and Covtimweus. back-up ring... 
simplified, easy-to-assemble, resists higher pressures! 


Here’s the first really new 
back-up ring in years .. . <yvectea? wndet, bilmsbans snoeabadiiies 
Test after test, both in the field and — 
laboratory, has proved that Parbaks* 


greatly increase O-ring life. a oe ~ Or... 


In addition Parbaks* improve lubrication, - 
are easy to assemble, and resist higher t ) sd 
pressures — yet they actually cost lessthan { = witnour 


with 
back-up rings for similar useage ! CAEN? SENO : CR Eee 











Why not get the facts about these unique rings, 
now. Send for catalog 5482—8 pages of de- 
sign data and other material about Porbaks* 
ir’ course. 
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arker SEAL COMPANY 


lver City, California and Cleveland, Ohio 
A DIVISION OF PARKER-HANNIFIN CORPORATION 


%* Trade Mark 





OTT eB NIAC CTO 


- 


‘U 


( 
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New soft-seat design insures leak proof 
action over a broad pressure range 





Low pressure (1 
pound or less) seats V/ 
the poppet on a resil- 
ient disc inset in the fF ; 
body. As pressure in Low HIGH 
creases, the resilient PRESSURE PRESSURE 
disc is radially displaced and a metal to metal 
seat results 


Specifications — sizes from 4%” to 6” and 
larger. Materials are steel, stainless steel, 
aluminum, brass or as required. Pressures to 
6,000 psi. Temperatures from —425°F to 
+400°F. Available with pipe or tube fittings 
or flange ends as required 

Fully qualified — all models meet or exceed 
MIL-V-5524A. Sealol Check Valves are used 
aboard newest atomic subs, in rocket fuel- 
mixing plants, launching equipment and 
numerous industrial applications 

Applications current uses include the 
Polaris launching system and the Atlas fuel 
handling system. Also at the Liquid Rocket 
Plant of the Aerojet-General Corporation, the 
Titan fuel handling and mixing systems 














Send for Bulletin HPO2 or call S. J. Biello at STuart 
1-4700 (area code 401) for detail information 


1510 Post Road, Providence 5, R. I. 
145 on 1 save 
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AVIATION jets. This was expressed by Doug- 


las Nickerson, Chief Engineer for 
NEWS ~~ Hydro-Aire Co., Burbank, Calif. 
Anti-skid braking systems should 
F offer proportional control, Nick- 
ft erson said, in which braking pres- 
sure is metered in proportion to 
wheel slip. Most systems have been 
Parker gets License of the “on-off” type which com- 
on valve connecter pletely release and reapply pres- 
sure as often as the wheel tries to 
slip. Hydro-Aire announced a pro- 
portional type system, accepted for 
the forthcoming Convair 600 jet- 
liner. It uses dn analog computor 
for metering pressure to the brakes 
according to wheel slip. 


& 
from the fluid power fiéid 


Parker Aircraft Co., has been 
licensed by Navan Products, Inc. 
to manufacture and sell a new 
valve connector for missile fuel- 
ing. Navan is the invention-mar- 
keting subsidiary of North Amer- 
ican Aviation, Inc. Parker is a 
division of Parker-Hannifin Corp., 
Cleveland. Ohio. The valve is so 
designed that it cannot be discon- Cooper named Sargent 
nected unless the fuel frill line is vice president 


shut off. This eliminates spilling Roy F. Cooper, for the last 13 
dangerous fuels. years chief engineer of Sargent En- 
gineering Corp., Huntington Park, 
Calif., has been appointed vice 
Proportional skid control president-engineering. Cooper is a 
specialist in hydraulic, pneumatic, 
and mechanical components and 
» S systems. He had engineering re- 
that detect slip in any wheel and sponsibility for the complete hy- 
relay corrective signals to control draulic handling and launching sys- 
devices are required in the latest tem for the Regulus missile. 


To avoid skids and offer maxi- 
mum braking, automatic systems 


for pumps as individual 
as a fingerprint! 


SPECIFY 
NORTHERN 
NITRALLOY 


Northern designs and builds quality into every pump. For each 
application, materials are selected with infinite care—gears 
with ground tooth form for perfect contact, correct clearances. 
Meticulous inspection at every stage in the manufacturing 
process assures efficient, economical, lasting service for even 
the most difficult pumping tasks under rugged conditions, in- 
doors and out, year after year. 

Northern Nitralloy Pumps are available in capacities from 
V4 to 146 GPM at pressures up to 2000 PSI. Within this range 
there is a pump as individual as a fingerprint — as “special” 
as you want it. 


Write today for free catalog and engineering data. 


Northern Ordnance Incorporated 
Subsidiary of NORTHERN PUMP COMPANY 
Minneapolis 21, Minnesota 
e 118 on Time-Saver Card 
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AIR 
YLINDERS 


Air-MitTe Cylinders—made in Single 
or Double Acting Series, in 4 mount- 
ing types, are high quality cylinders 
at a low price. Simple, rugged design 
and compact construction give them 
long life, permit easy mounting on 
jigs, fixtures, tools, or machines. 
Used wherever power holding, push- 
ing, pulling, or lifting is required, 
Arr-Mite Cylinders will meet your 
most exacting requirements of de- 
pendability and long life. Write for 
complete catalog and prices. 


ARS MINnE: 


DO 
YOU 
USE 


PRESSURE 
REGULATORS 


SEND FOR 


NEW FREE 


CATALOG ON 


KENDALL ... 
GOVERNAIRE 








QUALITY FEATURES: 
Ground and 
polished steel ram 

2 Bronze oilless ram 
bushing 

3 High strength 
aluminum alloy 
cylinder heads 

4 Brass, true-bore 
cylinders 
Five steel tie rods 








92 


DEVICES, INC. 


4401 W. Kinzie St.. Chicago 24, Ili 


STRATOS 


INDUSTRIAL PRODUCTS BRANCH 


West Babyior 


N.Y 
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OF PRESSURE GAUGES 
meet all service demands 


1. 


<4 ASHCROFT DURAGAUGES. 
The finest pressure gauges 
built—highest in sustained 
accuracy and durability. 
Ideal for the toughest serv- 
ices. Save many times 
their initial cost in re- 
placements and repairs. 


ASHCROFT QUALITY p> 
GAUGES. Tops in general- 
purpose gauges — second 
only to the Duragauge. 
Available for pressure, 
vacuum or compound serv- 
ices in low, medium, and 
high ranges. 


ASHCROFT STEEL CASE 
GAUGES. None better for 
small equipment like port- 
able compressors, pumps, 
and for less important 
pressure lines. Pressure, 
vacuum, and compound 
ranges available. 


Ashcroft dial sizes range from 2” through 24” . . . pres- 
sures from 30” vacuum or a few ounces up to 100,000 
psi . . . materials to suit the application. Among the 
many Ashcroft Gauges are Maxisafe*, pneumatic re- 
ceiver, recording, chemical, special purpose types, and 
various gauge testers. Invest wisely. Make your selec- 
tion precisely for the job. Chose from the complete line 
of Ashcroft Gauges. Write for Catalog 300 B. 


ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division « Stratford, Connecticut 
ln Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ont 
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ULTRA PRECISION 


DISC TYPE—O.5 PSI CRACK 
AVAILABLE TO .06 PS! 
RACK VERY LOW BACK 
ee 


PRESSU 


ONE PIECE BODY 


$C TYPE, 2~—8 PSI CRACK 
» FP. BRASS HIGH 
LEAKPROOF 


ONE PIECE NIPPLE 


MY 


DISC TYPE—2 PSi CRACK 
%—'/>— M.P. BRASS EX- 
ENT FLOW—-EAK- 


_— mH rr 
Wenn 


SPECIALS 
CUSTOM DESIGNED AND BUILT 
CHECK VALVES FOR HUNDREDS 
OF INDUSTRIES—QUANTITY PER- 
MITTING 


BODNAR & McDERMOTT MFG. CO. INC. 


23 BEECHWOOD AVE MT. VERNON, N. Y. 











MAGNETIC CLEANER for 

HYDRAULIC POWER UNITS 
‘7 the 

Kebby Tank-Trapper 


*% Powertul Alnico * tasy to Apply 
Vv Megnets 
* Low Priced 
* — Active Quick Delivery 


*% Engineered for * No Moving Ports 
Power Concentration No Maintenance 


MEETS NEW J.1.C. HYDRAULIC STANDARDS 


The Kebby Tank-Trapper is specifically 
designed to complete the protection of 
hydraulic systems against damage by iron 
particles worn off moving parts of various 
components. It picks up material missed 
by the filter and prevents premature filter 
loading. Expensive shut downs and serv- 
ice calls are drastically reduced. Write 
for Bulletin 1-500-59 


THE KEBBY COMPANY 
2320 Custer Avenue Rockford, Illinois 
Designers and Manufacturers of 
Magnetic Devices, Kebby Mite and 
Filtray Coolant Cleaners 
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High Temperature 
& Pressure Seals 
. . « new bulletin available 


Bulletin 101SD describes air- 
craft and missile seals. Includes 
sizes, types, and installation dia- 
grams for rotary face seals, static 
spring seals, reciprocating rod, and 
piston seals. Also describes new 
lightweight bellows. Rotary face 
seals with machined bellows for 
high speed shafts withstand tem- 
peratures from —320F to 1200 F 
and speeds to 75,000 rpm. Diam- 
eters to 10”. Nickel alloy, reuseable 
static spring seals are for continu- 
ous service in vacuum or high pres- 
sure, and temperatures from —320 


F to 2000 F. Sizes are from a frac- 
tion of an inch to several feet in 
diameter. A variety of rod and 
piston seals are available for dy- 
namic sealing from —65 F to 1200 
F and pressures above 4000 psi. 
Lightweight bellows made by new 
process without drawing or form- 
ing. Low force needed for axial 
or angular flexing. Over 3000-psi 
pressure. Sizes from %" to 60” 
diameter.—Skinner Seal Division, 
Hydrodyne Corp., North Holly- 
wood, Calif 


e 500 


Rupture Discs 
- « « to 50,000 psi 


Catalog describes new prebulged 
rupture discs, models H-O and 
H-O-V, designed to operate closer 
to rupture pressure than conven- 
tional prebulged discs. Another re- 
cent development: the CPV disc 
has a low rupture pressure, yet is 
highly resistant to handling dam- 


age during installation. Catalog de- 
scribes other discs from %” to 30” 
diameter and pressures from 5 psi 
to 50,000 psi. Rupture disc assem- 
blies, which consist of a rupture 


dise and its vacuum support, are 
available in bolted, union, and 
screw designs. Standard material 
for bolted design is carbon steel 
with alloy steel studs and hardened 
nuts. Sizes from %” to 30”. Union 
assemblies stocked in carbon and 
stainless steel. Six size ranges from 
4” to 2”. Serew assemblies are 
adaptable to missiles and rockets. 
Standard construction is type 303 
stainless steel for inlet and carbon 
steel for outlet and holddown rings. 
Standard screw unit has burst pres- 
sures to 6000 psi at 100 F, higher 
pressures are available.—Fike 
Metal Products, Blue Springs, Mo. 


‘ircle $01 on Time-Saver Card 


Small Volume Pressure 
Regulators 
. . « inlet pressures to 
10,000 psi 
Pressures controlled or reduced 
to a maximum of 6000 psi. %” 
and %” sizes. For missile and 


spacecraft industry use in test 
benches and consoles to control 
static pressures. All metal parts 
in contact with line fluid, including 


Continued on page !28 
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CYLINDER for jigs, fixtures 


and automation! 


_suerrer Valy-N-Hed “ 


CLA-SV SERIES 


TH 


INTEGRAL SOLENOID VALVE, 
SPRING RETURN 1‘ BORE CLAMP TYPE CYLINDER 


For air, oil or water operation. May be = front flange, or 
horizontally mounted. Stock strokes 1", 2" and 3". Other 
strokes and double acting type available. Al materials cor- 
rosion-resistant. Employs time tested and proved SHEFFER 
CLA SERIES cylinder. Ease of operation and extreme com- 
pactness makes it ideal for automation, jigs, and fixtures. 
LIST PRICE from distributor 

or factory STOCK: 


$19 3% 


Write for Bulletin No. 460 


(VO SOLD BY LEADING 
CORPORATION DISTRIBUTORS 
NATIONALLY 





i i i i i i hi hi hi hi i i hi i hi i Ni i hi i i i Mi hi i hi ha hi Ni Mi ti i hi i i hi i i th i hh he he hh i i he 


Cincinnati 15, Ohio 


Phone POplar 1-8227 SEE PHONE BOOK YELLOW PAGES 
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HYDRAULIC PUMPS 


THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE ST., BIRMINGHAM 6, ENGLAND 


American and Canadian Agents:>— 


DAVIES BROTHERS, Gladstone, New Jersey, U.S.A PEapack 8-1290 


Plow Sheet 


HOKE REPORTS ON FLUID CONTROL (1) 


A VALVE NAMED “DESIRE” 


With apologies to Tennessee Williams, we really have 
produced a Solenoid Valve line based on your desires. We 
surveyed all the solenoid valve users we could find to 
determine what you wanted. The result is Hoke’s “User 
Designed” Series 90 and 95, two-way and three-way, direct- 
acting solenoid valve line. 

Thanks to you, we have much to brag about. Here’s what 
we have been saying about these new valves: lightest weight 
— smallest size — no-hum operation — lowest temperature 
rise—lowest power con- 
sumption — stainless 
steel plunger — silver 
AC shading coils— 
easiest installation — 
packless construction 
—360° rotatable hous- 
ing — operates in any 
position. 

We make them of 
forged brass or stain- 
less steel, in 4%” and 
4," NPT size or JIC 
tube ends. There’s a 
variety of AC and DC 
voltages. Class “A” 
coils are standard, but 
Class “H” are also 
available for tempera- 
tures above 212°F. For those with high insurance rates, we 
can supply explosion proof coil housings. 

Now that we've bragged a bit, we must also apologize for 
our premature enthusiasm. We were so excited about this 
product that we stirred up a hornet’s nest of interest before 
we were ready to deliver in quantity. Shipments were slow 
at the start, but now we can have any reasonable quantity 
of these “desirable” solenoid valves “on-stream” in your 
plant when you want them. 

There’s only one way to get conclusive performance proof 
— buy a valve. Ask for Bulletin SV-1159. 


FREE! ! A STEADY FLOW OF FACTS! 


Further flow features, and interesting tech- 
nical topics are carefully covered in Hoke’s 
technical publication, the FLOW SHEET. It’s 
free, but worth millions! To get the full benefit 
of our engineering and editorial efforts six 
times a year, mark your “X” in the proper box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 


, 





HOKE INCORPORATED 
87 Piermont Road, Cresskill, N. J. 


Send me complete information on the Hoke products checked below: 
C) Setencid Vaives () Have a salesman call 
C Flow Sheet (C) Complete Catalog GC 960 
NAME TITLE 
COMPANY 
ADDRESS 
city STATE 
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At the right a McDonald 
Green Quail Missile is 
being launched from a 
B-47 The Green Quail 
ground support trailer is 
shown below. 


Trailer mounted 

RMC-Lindsay 

pressure gauges 

give fast, dependable systems check 
for unerring flight of Green Quail 


Fast, because they are designed for maximum readability and quick response. 
Dependable, because of their simple direct-drive operation and precise 
construction 

rhe RMC-Lindsay gauge is completely different from the usual pressure 
gauge. Instead of the common ‘“‘C”’ type bourdon tube, the RMC pressure 
element is a helical bourdon coil which offers greater resiliency and longer 
accurate cycling life. Instead of the pointer being actuated through the usual 
linkages, gears, hair springs and the like, the RMC pointer is attached 
directly to the end of the helical bourdon pressure element. This eliminates 
waver and lag, wear and slippage; provides exceptional resistance to the 
destructive effects of vibration, shock and pulsating pressures. 


For complete information, write, wire or phone 
ROCHESTER MFG. CO. OF CALIFORNIA 


31401-C &. Shamrock Avenue, Monrovia, Cal. 


ROCHESTER MANUFACTURING CO., INC. 
209-C Rockwood Street, Rochester 10, N.Y. 





AIRCRAFF 





filter, are stainless steel. Regula- 
tor designed with minimum num- 
ber of parts to reduce mainte- 
nance and bcost repeatable accu- 
racy. A single screw adjusts the 
sensitivity range of the down- 
stream relief function. No external 
piping needed other than supply 
and outlet lines. Construction per- 
mits supercleaning.—Grove Valve 
and Regulator Co., Oakland, Calif 
rircle §02 on Time-Saver 


High-Pressure Precision 
Pumps 
. ++ wet or dry swash-plates 
Dehver 1 gpm at 2500 psi and 
4000 rpm. Wet swash-plate models 
(left) for pumping non-corrosive 
liquids, including low-lubricity 
fluids. Dry swash-plate units 


(right) are for pumping corrosive 
liquids such as nitric acid, hydro- 
gen peroxide, and hydrazine. Vol- 
umetric efficiency is 95% and 
over-all efficiency is 80%. Can op- 
erate intermittently to 8000 rpm 
and 10,000 psi. Both pumps pro- 
vide uniform, nonpulsating output 
Larger pump is 3%” long, less 
shaft, x 2.75” diameter and weighs 
36.5 oz.—Clevite Ordnance, Divi- 
sion of Clevite Corp., Cleveland, 
Ohio 


e 503 


Hermetic Valves 
. . « have piston poppets 


For hard-to-handle fluids and 
gases. Explosive squib actuates 


valve. Maintains storage lite of 18 
months at temperatures between 
20 and 160 F, with or without 


Continued on page 130 
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For Gmooth, Precise, 


Sure Power 


HIGH-PRESSURE 
HYDRAULIC 
CYLINDERS 


2000 PSI 
(3000 PSI non-shock) 





SOLENOID PILOT-OPERATED 
4WAY VALVE 


Separate valve body and solenoid-pilot 
assemblies for fast, easy servicing. 

Coils (properly applied) guaranteed against 
burn out for life of valve. 

Low current in-rush (0.26 amps. at 115 


volts). * Interchangeable 


* 100% J.1.C. 
Standards 


No springs in main valve. 
Unusually compact design. 


Priced well below average. 


12 Bore Sizes: Compact 1%” thru 12” 
Quick-Change Front “Clinch-Tite” 


AIR VALVES COMPANY Removal Cartridge End Seal 


24581 Groesbeck Hwy e Worren, Mich 


: 


HIGH TORQUE 
VARIABLE 
SPEED (1-100 


Self-contained unit 
externally removable, 
no need to loosen tie 
rods or dismantle the 
cylinder. 


Inter le 

Cushion 

and Adjustment 

For maximum flexi- 
bility; space-saving 
flush design; easy to 
adjust. 


Maintains le 
seal at all pres: 
ends "O” ring 
sion at pilot fit. 
Heli-Coil® 
Easy rod service © 
with no loss of thread — 
strength; meets rigid ~ 
aircraft standards. 


MORE POWER from line 


air with S-P BOOSTERS 


For intensified hydraulic 


pressure that you can control for 
punching, riveting, clamping, 
pressing, shearing, crimping 

add an S-P Air-Oil Booster to 
your air line—no maintenance, 
no pumps, no valves; saves 
space, uses line air to hold in- 
tensified pressure as long as de- 


r.p.m.) 


HYDRAULIC 
MOTORS 


© 


Mark IV—5 cylinder 4,500 lbs. ft. at 2,000 p.s.i. (Speed 1-100 
R.P.M.) Mark V—7 cylinder 6,600 lbs. ft. at 2,000 p.s.i. (Speed 
1-75 R.P.M.) Overall efficiency 90% to 95%. 

Ideal drive for conveyors, rolling mills, cranes, tractors, drills and 
most mechanical handling applications. 

Ask for details of hydraulic cylinders, valves, pumps and motors. 


CHAMBERLAIN INDUSTRIES LTD 


Staffa Works, Argall Ave., Leyton, London, E.10, England. 
Leytonstone 3678 


Member of the Chamberlain Group of Companies) 
35 or 
October, 1960 


sired. Write for Catalog 116. 


wae ey. 


THE GP MANUFACTURING CORP. 


30201 Aurora Rd 


Cleveland 39, Ohio 
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BUILD ON... 


CONTROL EXPERIENCE: 


SERVO 
SYSTEMS 


Typical assignment: design and develop 
a missile elevyon control servo with a single 
hydraulic power supply and three actua- 
tors. Weight and considerations 
critical. 
Solution: a system designed and built 
around the Eastern E/HS 5 type 100A 
hydraulic power supply, using a 400-cycle 
motor. Minus motor, but including pump, 
reservoir, chamber, 
regulating valve and filter, the supply 
weighs only 2.6 lbs. 
Eastern achieved a 20% saving in hy- 
draulic power supply capacity by the use 
of one of its own pulse length modulated 
single-stage servo valves, manifolded to 
each actuator. Zero first stage leakage, 
zero hysteresis, plus the high response 
and efficiency which characterize this 
valve contributed to the successful meet- 
ing of the demanding requirements. 
Specifications: 
force level: 300 lbs. 
total stroke: 1/2 in. 
max, velocity: 1.5 in./sec. 
time constant: 0.1 sec. 
max. actuator width: 1.25 in. 
For genuine contributions to the solu- 
tion of your servo problems, call in 
the Eastern engineer. 


space 


expansion pressure 


Y @ 5. 


servo-valves 


fuel 


controls e 


EASTERN ;, 
INDUSTRIES 
INCORPORATED ‘¢ 


100 SKIFF STREET iOS 


HAMDEN 14, CONN. 


actuators 


AIRCR 


COMPO 
Yes 
fluid pressure applied. All metal. 
No burst diaphragms, shear plates, 
or other tear-out elements used to 
obtain hermetic seal. Units can be 
manifolded together —Dyna-Matics 
Corp., Sun Valley, Calif. 
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Miniature Pressure 
Transducer 


- +» weighs 8 grams 


Unbonded strain gage trans- 
ducer is %” diameter x 4” high. 
Type 4-325 is for accurate pres- 
sure measurement under extreme 


- 
L 


conditions in a small space. Spring- 
type sensing element with four ac- 
tive arms attached to a force-sum- 
ming diaphragm gives an electri- 
cal output proportional to pressure 
applied to it. Sensing element is 
in a stainless steel case. Pressure 
ranges are 10 to 100 psia, 2 to 
100 psig, and +2 to +50 psi dif- 
ferential. Pressure limit is 1.5 times 
rated pressure without calibration 
shift and 2 times rated pressure 
without permanent damage. Op- 
erates at temperatures from —320 
F to 300 F.—Consolidated Elec- 
trodynamics Corp., Pasadena, Calif. 
Circle 505 on Time-Saver Card 


Pressure Switch 
. . « weighs less than 1.5 oz 


Has Belleville spring pressure 
sensing area for vibration-proof op- 
eration. Pressure range of model 
608 GC is 2 to 750 psi, proof pres- 
sure is 4500 psi, temperature range 
is —65 F to 250 F. Special models 
to 10,000 psi proof pressure and 
temperature range from —340 F to 
1000 F. Pressure capsule accepts 
any media compatible with 347 
stainless steel. Electrical switch is 
UL approved. Rated 5 amp, 125, 
250, and 460 vac and 5 amp, 28 
vde, SPDT.—Custom Component 
Switches, Inc., Burbank, Calif. 
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Birth of a boat-—with the 


You can take it for granted that to- 
day’s fiber glass boat hulls, molded in 
giant hydraulic presses, are leakproof. 
That’s one of their greatest virtues. 
However, it takes top quality hydraulic 
oils and service to keep these presses at 
peak efficiency. 

That’s why your Sun Representative 
is a good man to have at your side. Wide- 
ly experienced in solving hydraulic prob- 
lems, he can spot the causes of difficulties 


PHOTO COURTESY OF MOLDED FIBER GLASS BOAT CO., UNION CITY, PA, 


He can do this because Sun produces a 
wide range of hydraulic oils to accommo- 
date any system, and to keep it in con- 
tinuous, trouble-free operation. 

In fact, Sun offers dozens of quality 
products designed for specific applica- 
tions: oils, greases, waxes, and petro- 
chemicals, just to name a few. 

You’re certain to find the right petro- 
leurn product at Sun to meet your most 
exacting requirements. Write to Dept. 


quickly. He’ll analyze your requirements AH-10, Sun Or Company, Phila. 3, Pa. 


for hydraulic oils . . . and recommend the 


type best suited to your specific needs. 


In Canada: Sun Oil Company 
Limited, Toronto & Montreal. = 


ORIGINATORS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 


October, 1960 


Time-Saver Card 
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THE 


BEST 


Quality... 


ECONOMY 


OF 


help of Sun Hydraulic Oils 


ALL 
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GREATER PROTECTION 
To You AIRLINE .” 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 
OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 
The FILTER removes solids .00039 and larger. 
Transparent bow! provides visibility. The 
REGULATOR can pass large volume with an 


unrestricted flow and minimum pressure drop. 
Self-bleeding, compact. 


The LUBRICATOR delivers desired volume of 
oil. Bow! can be refilled without shutting off 
air supply. 


The Air Trap is auto- 


matic and eliminates P R oO D U .¢ T Ss 


manual draining. 46 VICTOR AVE., Div. 12 
DETROIT 3, MICHIGAN 


When it’s a 


Question of 
“9” RINGS in any material or 


special compound for every 
service condition required 


PACKINGS to your specifications 


in leather, synthetics, 


Also gaskets and asbestos, teflon, etc. 


washers in over 
200 materials 


Look for 
the Answer at Auburn-— 


Send us your specifications or blueprints. You'll receive 
prompt quotations and recommendations without obligation 


THE AUBURN MANUFACTURING CO. _<@- 
208 Stock St., Middletown, Conn. ate 


New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, !!! 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atianta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C 


> 
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In-line Relief Valve 


Valve is designed for aircraft. It meets the U. S. 
Armed Forces specifications for weight, space, and 
efficiency. Control of forces within the valve prevent 
the poppet from chattering. It has only one moving 
part and is accurate within 2% of its setting. The 
valve can be adjusted externally. 
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@ Operation—tThe inlet port connects to the pres- 
sure source to be relieved, and the outlet connects to 
tank. Fluid under pressure enters the valve and flows 
through ports in the body to the chamber under the 
valve seat. 

When system pressure, applied to the left end of the 
poppet, is sufficient to overcome spring force, the 
valve opens. Spring force is‘ increased by threading the 
two halves of the valve together, compressing the 
spring. A locknut holds the setting. 

Total flow area through the valve is greater than 
the area through equivalent pipe size. 

Valve chatter is eliminated because the area on 
which system pressure acts to open the valve does not 
change when the valve opens. 

U. S. Patent No. 2,884,952 by Walter Mason and 
Stephen J. Biello, Assigned to Avco, Inc., Rhode Island. 


Servo Control for a 
Profile Lathe 


@ Operation—A nozzle-flapper pilot valve, actuated 
by a stylus following a profile cam, shifts the main 
control valve to position the tool feed cylinder. 

The rod end of the cylinder is always under pump 
discharge pressure. The tool post attaches to the 
cylinder barrel. It extends and retracts by increasing 
or decreasing flow to the cylinder’s head end. The tool 
is held rigid by maintaing pressure on both sides of 
the piston. 

Fluid from each end of the main valve spool drains 
to tank through feedback nozzles. These nozzles create 
a pressure difference when the spool is shifted, which 
tends to center the spool. 

The pilot valve actuator connects to a stylus which 
follows a profile cam. As the actuator moves the flap- 
per to close off the right nozzle, pressure builds up 


Continued on page 134 
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i) manifold 





e 


We are Drilled Manifold Spe- 
cialists!) We can manufacture to 
your specifications . . . or design 
special manifolds to fit your needs. 


““ 


Will accommodete from %”" to 


1%” valves. 


Drilled manifolds of solid ground 
steel offer such advantages as: 


@ LOWER COST 
COMPLETELY LEAK-FREE 
MORE COMPACT 
BETTER APPEARANCE 
EASY VALVE SERVICING 





Send for FREE Booklet 


BIRMINGHAM HYDRAULICS, INC. 
22757 Dequindre 
Hozel Park, Michigan 








TWO 
NEW 


RELIEF 
VALVES 


Sa 
TUAW 


SERIES J (High-lift ball 
and spring type) 


onty * 16 50° 


SERIES PJ (pilot operated) $19.50 


1/3 actual size 


Both series feature unique pipe sizes and 34”, 7”, and 
design for minimum crack 1” tube sizes. Pressure ad- 
to full-flow pressure differ- justment range: 400-2500 
ential and smooth, quiet psi for the PJ series, 400- 
operation. Both series, de- 2000 psi for the J series. 
signed for in-line mounting, Capacities up to 40 gpm (PJ 
are available in 34” and 1” __ series), 16-38 gpm (J series). 


* Prices are FOB Factory and subject to trade discounts 


“rx GRESEN Mé. Co. 


LITERATURE = 405 35th Ave. N.E., Minneapolis 8, Minn. 
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FLODAR 


es. your most 
complete 
source 
for all types. 


No matter what type of fit- 
ting you require — for hy- 
draulics, pneumatics, instru- 
mentation, lubrication or 
process piping, FLODAR 
can furnish the tube or pipe 
fitting best suited to your 
individual needs. 

Because FLODAR furnishes 
all three basic fitting styles 
—Self-Flare, No-Flare and 
Flare-Type—you can count 
on unbiased recommenda- 
tions for your job. Broad 
application experience on 
all kinds of fitting problems 
backed-up by advanced de- 
signs and skilled workman- 
ship are your assurance of 
leakproof fluid systems. 
Flodar Fittings are avail- 
able in every standard 
shape with sizes from 14” 
to 2”. They are available 
in steel, brass, stainless and 
aluminum. 


FLODAR FITTINGS 
ARE J.1.C. APPROVED 


Write for 
information 
on the 
complete 
FLODAR 
line. 


FAST DELIVERY 
FROM LOCAL STOCKS IN 50 
STRATEGIC POINTS THROUGHOUT 
THE UNITED STATES 
AND CANADA 


Fittings Protected by U.S. and Foreign 
Patents. Other Patents Pending. 
Copyright Fledar Corp. 1960 


FLODAR Corp. 
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Now available... 
the NEW 


K WIK-CHANGE 


Simply touch the quick-release 
locking lever, turn bow! slight- 
ly and bow! is off in @ second 

without using tools or re- 
moving screws, clamps or rings. 
Can't be removed accidentally 


SAFE—valve bleeds air pres 
sure from bowl when 
locking lever is 
touched 


Profit from these 
protective advantages 
of a Wilkerson 3014 


Lubricator 

% | to 300 CFM 

% Site-Flo gauge 

% Two fill holes 

% Fill while air pressure is on 


% Bow! can be removed with- 
out turning off air 


PLUS... 


The time-saving advantages of 
the Wilkerson 


KWIK-CHANGE BOWL 


Note: 3014 lubricator can be 
equipped with the Wil- 
kerson autofill mechea- 
nism to maintain lubri- 
cant at safe level. 


exclusively 
on the 


WILKERSON 
#3014 
LUBRICATOR 





Get comprete informa- 
tion on the versatility 
end cost saving ad- 
vantages of the new 
3014 series 


WRITE 
FOR 
CIRCULAR #1028 


ILKERSON 


CORPORATION 


Dedicated 9 beapag the NEW wa pWEUmatics 


1643 West Girard 


Englewood, Colorado 











FLUID POWER PATENTS 





on the right side of the main valve spool and moves 
it left. Fluid from the head end of the cylinder drains 
through the valve to tank. The cylinder barrel, valve 
body and spool, and the cutting tool move right. With 
the spool shifted left, flow through the left feedback 


~~ 











Valve assembly moves 
with too/ post 


Mr grams ) 


fe 
Feedbock ~ . 
nozzle 


Left 
nozzle 








/ ' 
7 + Main valve spoo/ 


ma’ Faght 


nozzle 












































Stylus 











r —————* 





nozzle decreases and pressure builds up at the left of 
the spool. This pressure, tending to move the spool 
right, is opposed by the pressure on the right of the 
spool caused by the flapper partially closing the right 
nozzle. The spool remains shifted until the tool reaches 
a position corresponding to the stylus. The flapper is 
then centered between its nozzles and the feedback 
nozzles center the spool to its neutral closed position. 
U. S. Patent No. 2,872,934 by Donald P. Eckman, as- 
signed to Warner & Swasey Co., Cleveland, Ohio. 


Other Patents Issued 


HYDROSTATIC TRANSMISSION 
CONTROL VALVE 


No. 2,893,260 by Robert Lapsley, assigned to Clark 
Equipment Co., Buchanan, Mich. 


UNLOADER VALVE 


No. 2,875,774 by Oscar H. Banker, assigned to New 
Products Corp., Skokie, Ill. 


FLUID MOTOR 


No. 2,878,787 by Elmer C. Stolz and William J. Zee- 
feld, and Elmer J. Stoltz, Sacramento, Calif. 


HYDRAULIC SYSTEM 
(BLEEDING & FILLING) 


No. 2,882,686 by Raymond C. Griffith, Detroit, Mich. 


VARIABLE VOLUME PUMP 

AND VALVE 

No. 2,887,060 by Cecil E. Adams and William E. Esch- 
ilman, assigned to American Brake Shoe Co., New 
York, N. Y. 
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BLAMING COIL BURN-OUT 
ON THE SOLENOID? 


THEN TAKE A CLOSER LOOK | 


AT THE VALVE! 


* Valves 


to dirt... 
always retain 
solenoid power 
margin. 


H 
y 
' 
' 
t 
| 
' 
' 
5 
' 
' 
5 
' 
' 
5 
re 
$, 


: + 
' 
A.C. souenoin -snedp)}seac- VALVES 0 to 10,000 P. S. 1 


EXPLOSION PROOF A.C. and D.C. 


SOLENOID * * VALVES 0 TO 10,000 P. S. |. 


“sucapcca Valves 

stay leakproof... 
a spring takes up 
the normal wear. 


ASK FOR 
CATALOG 
V-59-60 


( ( | CONTROL VALVE DIVISION 
5125 ALCOA AVENUE e LOS ANGELES 58 e@ CALIFORNIA 
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are not sensitive | 


CYLINDER OPERATED 


“SHEAR|SEAL” VALVES 


fe PILOT VALVE 


10,000 P.S.I. 


| BARKSDALE 
_ SHEAR-SEAL 





VALVE 


Remote control operators for 10000 P.S.I., 6000 P.S.I. 
and 3000 P.S.!. * 
cushioned or non-cushioned cylinders. 

4-Way, 3-Way and Shut-off valves range in pipe sizes 
from %4" to 1%” N.P.T. 


Shear-Seal"’ Valves are available with 


| For complete data 
| request catalog COV-60-6]1. 


CONTROL VALVE DIVISION 


arksdale valves 


5125 ALCOA AVENUE © LOS ANGELES 58 * CALIFORNIA 
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TOP EFFICIENCY 
WHERE FLUID POWER 
IS INVOLVED 


Garlock Leather Cups actually tend to 
polish metal surfaces they contact. 
Provide good resistance to abrasion 
and wear ... unmatched for tensile 
strength and toughness . . . low co- 
efficient of friction, minimum cold flow. 
All sizes, shapes, designs available for 
wide variety of pressures, tempera- 


ENGINEERED tures, non-caustic fluids. For severe 
PRODUCTS service conditions, rubber fabric-in- 


serted cups are also recommended. 
for Catalog AD-121. 
Hydraulic-Pneumatic Garlock CHEVRON* Packings are as 
: close to “frictionless” as you'll find. As 
Service pressures increase, the packing rings 
tighten to prevent leakage; with de- 
clining pressures, the rings ease off, 
permitting free operation of the rod, 
ram, or piston without leakage. Once 
installed, need no further adjustment 
to meet pressure variations. Available 
in many materials, including Teflon? 
for practically all applications. Cata- 
log AD-115. 


CHEMISEAL* Nylon Pressure Tubing by 
Garlock is the ideal answer for hydrau- 
lic and pneumatic lubrication, oil, and 


fuel lines and vacuum system connec- 
tions. It resists fatigue, abrasion, im- 
pact ... withstands temperatures from 
—60° F to +180° F and higher. 1000 
and 2500 psi grades available, con- 
forming to J.I.C. specs. You can flex it 
or bend it for greater design freedom, 
versatility. Catalog AD-177. 


GA RLOC HK 


Take advantage of this “know-how” in 
the design field. Talk to your local 
Garlock representative at the nearest 
of our 26 sales offices and warehouses 
throughout the U.S. and Canada. Or, 
write Garlock Inc., Palmyra, N.Y. 


Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products 

“Registered Trademark 

{DuPont Trademark 
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LEATHER CUPS are naturally tougher than other 
materials . . . suitable for most applications. 


CHEVRON PACKINGS permit free operation with minimum 
friction at all pressures . . . last longer, need less maintenance, 


CHEMISEAL NYLON PRESSURE TUBING is unaffected by 
many solutions which corrode metal . . . costs less than 
metal . . . available in \%”, 3”, K%”, %&”, %”, 1%” 
O.D.; special sizes on request. 








ot AVA, 
Rubbernek 
Boemel, ic 
provides simplest 
fastest assembly 


SJ 


Just 1-2 and you're thru! 


Foolproof Installation! 


Get perfect and time-saving installa- 
tion every time with Rubbernek! 
Simply loosen nut and slip tube end 
into fitting until it bottoms. Then 
tighten nut against mating part. 
This positive stop of the nut pre- 
vents over and under torqueing. No 
flaring or tube preparation neces- 
sary 

Hydrostatic tests prove Rubber- 
nek's seal-tight properties are main- 
tained at pressures in excess of 20,000 
psi®. 

Chicago Forging invites you to test 
Rubbernek under your most critical 
conditions. 

*Test data available upon request 


Rubbernek 


absorbs vibration, shock. Leakproof 
at very high pressures. Pressure tight 
at extreme vacuum. Conforms to 
].1.C. standards. Can be reconnected 
repeatedly. Exceeds MIL-F-5506-A 
requirements. 

WRITE FOR FREE CATALOG 


CHICAGO FORGING 
& MANUFACTURING CO. 


2004-A SOUTHPORT AVENUE 
CHICAGO 14, ILLINOIS 








| 


NEW 


nani ®) OL Ul On BS 


Continued from page 54 


4-WAY VALVE 


Air-cooled solenoids are retained 
in their cover, not mounted sepa- 
rately. Cushioned for shock-free 
performance. 


Specifications: Nominal rating is 
8 gpm. Can handle 12 gpm. Sub- 
plates have %” ports or %” ports 
which permit larger flows. For 
3000 psi. Long-lasting solenoids 
are rated for 115 vac, 50 or 60 cps. 
Valve is also available with oil- 
immersed solenoids. 

Vickers, Inc., Div. Sperry Rand 
Corp., Detroit 
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PIPE PLUGS 


Seals without sealing compound. 
Do not loosen under vibration. For 
all types of organic fluids. Hollow 
inside plug increases sealing ability 
—as pressure increases, plug 
threads are forced tighter against 
mating threads. When used in 
tapped holes, cross threading does 
not damage threads or plug or 


@ a lsee 


port. Loosening torque exceeds 
tightening torque. Made of Delrin 
acetal resin. 


Specifications: Square-head sizes 
are %”, %”, %”, and %”. Hex-head 
sizes are %” and %”. For 3000- 
10,000 psi. 

Russell, Burdsall & Ward Bolt and 
Nut Co., Port Chester, N. Y. 
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HYDRAULIC CYLINDERS 


Cartridge rod bearing has metal 
rod scraper, rubber wiper, and 
spring-loaded, multiple-vee pack- 
ings. Can be removed with cylinder 


in place. Extra-long Meehanite 
bearing surfaces. Step-cut cast iron 
piston rings. Self-centering cushion 
compensates for side loads. Tie rods 
and piston rods are high-carbon 


steel. Interchangeable, fully-adjust- 
able cushion needle and ball 
check are flush-mounted. One- 
piece piston is of ductile iron. 
Carter Controls, Inc., Lansing, Illi- 
nois. 
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HEAVY-DUTY COMPRESSORS 


Two models use interchangeable 
parts on comparable sizes. Water- 
cooling increases efficiency. Gear- 
driven, rotary oil pump. Aluminum 


pistons. Crankcase and cylinder are 
separate. Main bearings are adjust- 
able, tapered roller bearings. All 
sheaves are grooved for latest de- 
sign V-belts. 


Specifications: 2-stage model LB 
is for pressures to 1000 psi. Ca- 
pacities from 50 to 120 cfm. Single- 
stage model LA is for pressures to 
125 psi. Capacities from 71 to 240 
ctm. 

Gardner-Denver Co., Quincy, Mli- 
nots 
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AIRLINE LUBRICATOR 


To remove transparent bowl, press 
locking lever, twist bowl. Unneces- 
sary to turn off air line. Cannot be 
taken off accidently—when bow! is 
unlocked, valve under locking lever 
is vented. This relieves all pressure 
in bowl. 


Specifications: With one adjust- 
ment, lubricator injects fog into air 


Continued on page |40 
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IN HYDRAULIC DESIGN 











Use the IMO Pump 
for your high capacity requirements 


Big money, space savings—single IMO pump delivers up to: 
3000 gpm @ 300 psi © 900 gpm e 500 psi 
400 gpm e 1250 psi © 275 gpm e 3000 psi 


The De Laval IMO pump is unique. It may often replace Least pulsation of any rotary pump—ideal for machine 
two or more other type pumps in your design because of its tool applications. 

high capacity. In the illustration shown here, the IMO Dependable, long life operation—'‘‘the"’ pump for criti- 
pump is used to actuate a freight car unloader, designed cal services on naval vessels. 

by Straight Engineering Company. In addition to high High suction lift capability—eliminates need for super- 


capacities in a single pump, the IMO also gives you: charging. 
Rugged design—nodular iron case utilized for pressures 


over 500 psi. 
Exceptionally high mechanical efficiency—means longer 


pump life. 


@ Quiet operation—the proven pump for hydraulic elevators. 
e High speed operation without sacrificing performance— 
ideal for 3500 and 1750 rpm motor speeds. 


The IMO has been time-tested and proven in the following 
applications: machine tools, presses, fan drives, pumping 
jacks, elevators, water level controls on dams, turbine gov- 
ernor controls, furnace controls, fire trucks—to rotate and 
raise ladders, and hydraulic systems for the U. S. Navy. 

If you want more information on the versatile IMO pump, 
write for Bulletin 3200. 


DMV STEAM TURBINE COMPANY 


906 NOTTINGHAM WAY, TRENTON 2,N. J. 
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POSITIVE AUTOMATIC 
PRESSURE CONTROL? 


CHECK YOUR REQUIREMENTS 
AGAINST FULFLO SPECIFICATIONS 


Screw or flange models 
Pressures to 500 pounds 
Pipe sizes to 3” 


Steel, cast iron or 
brass bodies 


Brass, steel or 
stainless trim 


All-steel for extra 


safety 


FULFLO gives you what you 


want in safe, trouble-free and quiet 


operation for any hydraulic system. Shear-closing action eliminates chattering; 


sliding piston gives full flow opening ; distinctive construction allows easy adjust- 


ment within the valve’s pressure range or change of the pressure range. 


Whatever your requirement . . . for O.E.M. use or replacement service . . . 


there's a FULFLO Oil By-Pass Relief Valve designed just right, built right and 


priced right, too! 


NEED A “Special”: 
FULFLO can engineer a special valve to your most 


exacting requirements. Examples of “specials” 


TT are shown in Data Book. 
fn} FOR EXTRA CONVENIENCE 


Where frequent pressure setting adjustment is needed, install a 
FULFLO Hand Wheel Valve. Made in a variety of styles. 


FOR COMPLETE INFORMATION, request a copy of the 
FULFLO Valves Mechanical Data Book with complete 
specifications and engineering data. 

THE FULFLO SPECIALTIES CO., INC. 
. 5 — Ave. Blanchester, Ohio 


NEW 
PRODUCTS 


stream carrying as little as 1 cfm, 
up to line’s full flow. Bowl holds 12 
oz lubricant. In %”, %”, and &” fe 
male pipe threads. Height is 


: 


9-1/16”. Width is 34%”. For ambient 
temperatures to 120 F. For pres- 
sure to 150 psi. 


Designation: Model 3014—Wilker- 
son Corp., Englewood, Colorado 


Circle 314 on Time-Saver Card 
AIR CYLINDERS 


New rod flange seal simplifies and 
speeds assembly and field replace- 
ment. Rod flange seal and rod- 


bushing sealing ring are one piece. 
Seals with pressure. Pressure-bal- 
ancing ring at seal’s base protects 
it against blow-out. Standard on 
Miller air cylinders. 


Designation: Sta-Dyn seal—Miller 
Fluid Power Div., Flick-Reedy 
Corp., Bensenville, Illinois 

Circle 315 on T 


FLEXIBLE COUPLINGS 


Shaft rating permits selection by 
shaft diameters. All working parts 
are heat-treated, high-tensile steel 
Finished bore or taper-lock bushed 
types. 


ime-Saver Card 


Specifications: 1155 shaft-diameter 
combinations. Finished bore cou- 


Continued on page |42 
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PLASTICS 


The liners of modern refrigerators are moulded 
complete in one operation in high impact poly- 
styrene. The injection moulding machines used in 
these operations are, it is claimed, the biggest built 
in the United Kingdom, and employ Vickers- 
Armstrongs “VSG” variable delivery pumps. 
Developments in the Plastics Industry continue at 
an ever increasing tempo, with new methods and 
machinery continuously being evolved to improve 
manufacturing standards and to increase the scope 


| 5 of moulding techniques. The use of these pumps ' § 
in this highly specialised industry is a further . . 
example of the many and varied applications of 
“VSG” equipment which have been serving Moulded for Frigidaire by Ekco 
modern industry for over fifty years. Etaaeeee OG Wincses Evrae 
he ws INDUSTRY 


SERVING MODERN 





VICKERS“ARMSTRONGS (ENGINEERS) LTD VICKERS HOUSE BROADWAY LONDON SW! 
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R/M CAPABILITY 


develops “O’'rings of Teflon* to 
resist exotic fluids and gases 


"M 


142 


Se 


ae 


Here are compact, double-acting seals that really fit into com- 
pact designs. They are much more than just space-savers. They 
are resistant to extrusion, have an extremely low coefficient 
of friction that reduces breakaway effort on slow-moving re- 
ciprocating and rotary equipment. They have broad chemical 
resistance, have a servicable temperature range from -100°F 
to +500°F and therefore are adaptable to a wide range of 
applications. They are generally recommended for use as 


static seals. 


For more information about these versatile, tough 2-way scals, 
write for R/M’s Plastic Products Catalog. 


*Du Pont trademark for its fluorocarbon resins 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, WN. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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NEW 
PRODUCTS 


plings are also supplied for re- 
boring for shafts in any diameter 
from 7/16” to 6 1/8” 


Designation: Hi-Cap—Diamond 
Chain Co., Indianapolis 
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SELECTOR VALVE 


Miniature valve has micro-finish 
sliding seals. For air and oil. Seals 
are wear-compensating. They wipe 
surfaces clean as they move across 
ports. Line pressure aids sealing. 
Body is forged aluminum alloy. In- 


ternal parts are stainless steel. 
Handle designed for panel clear- 
ance. 

Specifications: For 3000 psi. Maxi- 
mum panel thickness is 5/16”. 
Measures 2” x 2”. Has 2, 3, and 4- 
way porting. Ports are %” and \” 
internal straight thread (AND- 
10050), and internal pipe thread. 


Designation: Mini-Lo-Torq—Re- 
public Mfg. Co., Cleveland 
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HYDRAULIC CYLINDERS 


All steel. All standard mountings. 
Clevis-mounted model has self- 
aligning spherical bearings at both 


pin connections. Wide selection of 
rod sizes and cushion controls. 


Specifications: For operation at 
3000 psi. Factory tested at 5000 
psi. Bore sizes 1 %” to 12”. 
Designation: 3H Series—Pathon 
Mfg. Co., Cincinnati 
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BOWL GUARDS 


For plastic bowl on Crown filters R/M CAPABILI ] Y 
and lubricators. Made of heavy- | 

gage, perforated steel. Hole size | 

| develops back-up rings of Teflon* 
to prevent “O”’ring extrusion at 


pressures up to 3000 psi 


_ 























and pattern give safety and visi- 
bility. Guard does not touch bowl. 
Overall dimensions of filters and 
lubricators do not increase when 
bowl guards are added. Guard is 
integral part of bow! retaining ring. 
It can’t be left off. Available on 
new units, or in kits for units in 
service. 

Hannifin Co., div. Parker-Hannifin 
Corp., Des Plaines, Illinois 
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2-CYLINDER COMPRESSOR 

Model 5YC compressor has auto- 
matic unloading system for starting. 
Allows drive motor to reach full 
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Here are back-up rings that eliminate the major disadvantage 


speed before compressor ins to aie os a ‘ “ny 
er o ptesse: pone. ang of “O” rings. They positively prevent extrusion of the “O 
tion with low oil. Inlet valve un- rings under pressures to 3000 psi, plus these benefits: 

loaders for constant-speed opera- 
tion have fewer parts, operate more 
efficiently * Broad chemical resistance 


* Low coefficient of friction 


Specifications: Operating pressures Precision machining by R/M assures accurate fit . . . consistent 


are 125, 175, and 250 psi. : ti 
Le Rel Dio. Westinghouse Air performance. Write for your copy of the R/M Plastic Products 


Brake Co., Milwaukee catalog. It gives complete information on R/M Teflon back-up 
Yircle 320 on Time-Saver Card rings and “O” rings. 


*Du Pont trademark for its fluorocarbon resins 


FLOW CHECK SNUBBER 


Prevents escape of harmful fluids | 
if pressure lines rupture. Prevents PA ce K, / N €: S 
transmission of transient line surges 
or pulsations. Isolates instruments RAYBESTOS-MANHATTAN, INC. 
, PACKING DIVISION, PASSAIC, WN. J. 
Continued on next page MECHANICAL PACKINGS AND GASKET MATERIALS 
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ECONOMICAL COOLING OF 
GASES and COMPRESSED AIR 


NIAGARA 
Aero AFTER COOLERS 











@ Cooling gases or cooling and 
removing moisture from com- 
pressed air, the Niagara Aero 
After Cooler offers the most eco- 
nomical and trustworthy method. 
Cooling by evaporation in a closed 
system, it brings the gas or com- 
pressed air to a point close to the 
ambient temperature, effectively 
preventing further condensation 
of moisture in the air lines. It is 
a self-contained system, inde- 
pendent of any large cooling water 
supply, solving the problems of 
water supply and disposal. 

Cooling-water savings and 
power-cost savings in operation 
return your equipment costs in 
less than two years. New sectional 
design reduces the first cost, 
saves you much money in freight 
and installation labor and in the 
expense of upkeep. 

Niagara Aero After Cooler sys- 
terms have proven most success- 
ful in large plant power and pro- 
cess installations and in air and 


gas liquefaction applications. 


Write for Descriptive Bulletin 130 


NIAGARA BLOWER COMPANY 


Dept. AH-8, 450 Lexington Ave 
NEW YORK 17, N. Y. 
District Engineers in 


Principal Cities of U.S. and Canada 
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NEW 


from fluid. Responsive to small 
pressure changes. Reaches full 
equilibrium in 2 to 3 sec. Can't 
clog or plug, because snubber is 
assembled into device’s sealed sys- 
tem. Works with instruments actu- 
ated by bourdon tubes or dia- 
phragms 


Specifications: Accurate readings 
from 100 to 5000 psi. 
Chemiquip Co., New York 
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AIR CLAMPS 


Spring-return clamps have alloy 
bodies. Piston rods are ground and 


polished stainless steel. Horizontal 
or vertical mounting. U-cup piston 
pac king Oil-type bearing 


FLUID & AIR CONTROL VALVES 


DESIGNED FOR 
VOLUME USERS 


SPECS IN BRIEF... a 


SIZES: 44" to %” NPT. 


stainless. 


to order. 


Easy to install. 


industry ... 


DESIGN MANUAL 


PRESSURE RANGES: Up to 2000 PSI for brass 
and aluminum, Up to 5000 PSI for steel or 


MATERIALS: Stocked in brass and steel. Avail- 
able in stainless, aluminum, and other alloys 


FEATURES: Low initial cost and less main- 
tenance. High flow-to-size ratios. “Straight- 
thru” principle cuts friction loss and clogging. 


USED BY the biggest names in American 
and in military applications. 


Specifications: ACM-110 has 1 6” 
bore, 1” stroke. ACM-120 has 1 &” 
bore, 2” stroke. % NPT inlet ports 
1:1 ratio of force to air pressure. 
Allenair Corp., Mineola, N. Y. 


Circle 322 on Time-Saver Card 


SOLENOID VALVES 


Five valves can be mounted on 
manifold. Single-solenoid spring-re- 


. “ 


turn, or double-solenoid. 2, 3, or 4- 
way. 2 or 3-position. For air and 
oil. Seven spool types. Built-in 
electrical junction box. Easy in- 
stallation of wiring. One valve can 
be removed from manifold without 
disturbing wiring of adjacent 
valves. O-rings give vapor-tight 

Continued on page 146 


* LOW-COST 
* DEPENDABLE 
* VERSATILE 
*% TROUBLE-FREE 


CHECK VALVES 


‘Straight-thru’ design for 
highest flow and dependa- 
bility. Free-moving ball 
principle. 


FLOW CONTROL VALVES 


Adjust flow rate (in stepless 
ranges) with common screw- 
driver before, during, or after 
easy installation. 


DUAL CONTROL VALVES 





Complete specifications and design aids in 
handy file-size folder is yours on request. Write 
on letterhead or use inquiry card. 


TRUE-FLO 
VW he ie V 


company, inc. 


790 Bow St., Everett 49, Mass. 


Unique . . . controls flow in 
both directions independ- 
ently! True 2-way control for 
little more than the cost of 
one flow control valve 


HYDRAULICS & PNEUMATICS 
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READER-PROFIT is the basic ingredient of a successful publica- 
tion. When a magazine produces profitable returns on readers’ time, 
it will also repay its advertisers’ investment handsomely. This month 
marks our thirtieth anniversary. These 30 years have seen many 
changes: our publications have grown from one to 13, our employ- 
ment from two to nearly 200, our aggregate circulation from less 
than 10,000 to half a million. But our basic publishing goal re- 
mains the same. We will continue to devote our efforts towards pro- 


ducing a profit for the man on whom our success depends: the reader. 


THE INDUSTRIAL PUBLISHING CORPORATION 
812 HURON ROAD - CLEVELAND 15, OHIO 
OFFICES: NEW YORK * CHICAGO * LOS ANGELES + LONDON 


October, 1960 





AiR CYLINDERS 


Double-acting cylinders are square 
on the outside. Mounting holes can 


NEW 
PRODUCTS 


seal. Solenoids have manual actua- 
tors 


Specifications: *” valves mount on 


>" nee 
2 %” centers 


Designation: Hi-Cyclic—Beckett- be drilled and tapped along length 
Harcum Co., Wilmington, Ohio of barrel. Barrel is seamless, ex- 
323 on Time-Saver Card truded aluminum. Cylinder heads 
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HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity... .quality-built to 
your specifications. Contact Cross Engineering 
Department, today' 


m RUGGED 
= DEPENDABLE 
m ECONOMICAL 


Try CROSS CYLINDERS 
nm your operation 

low cost, dependable 
ond trouble free 


gh Engineered Quality 
Lowest-R° Cylinders Availabie 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 














WRITE « WIRE « PHONE... TODAY!! 


are pressure-cast aluminum. No tie 
rods. Interchangeable attachments 
for foot, flange, clevis, and trunnion 
mountings. Piston rods are stain- 
less steel. V-block piston and rod 
seals. Build-in rod wiper is inter- 
changeable with rod seal. 


Specifications: Diameters are %”, 
, a. eee. 


Designation: Square Barrel Class 7 
—Galland-Henning Nopak Div., 
Milwaukee 
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CIRCUIT-HOLDER VALVE 
4-way solenoid valve has built-in 
circuit holder. Simplifies wiring— 


eliminates relays and relay circuits. 
Controls cylinders on tooling set- 
ups. 

Barksdale Valves, Los Angeles 
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PILOT AIR VALVE 

4-way, 5-ported. Line pressure goes 
through drilled core to both ends 
of spool. Thrusts are balanced. 
Bleeding air from either chamber 
shifts spool. Double-bleeder valve 


is for momentary operation. Single- 
bleeder valve is for maintained 
operation. Can be used for sequenc- 
ing or remote control. Small bleeder 
actuators have hardened ball nose 
plunger and can be mounted any- 
where. They can be used as 2-way 


NC valves. 


Specifications: %” valve can oper- 
ate at less than 5 psi line pressure. 
Capable of over 1000 cpm. 
Alkon Products Corp., Hawthorne, 
N. J. 
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EL Continued on page 1/48 
Circle 42 on Time-Saver Card 
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The complete 


guide to 
FLUID 


POWER 
APPLICATIONS 


This 1028 page volume includes: 


e CATALOG DATA—condensed specs on more than 150 manu- 
facturers’ products. 


TRADE NAMES—cross referenced to makers. 


DIRECTORY—who makes what for hydraulic and pneumatic 
systems: over 150 product groups, more than 800 manufac- 
turers listed for easy reference. 


DESIGN MANUAL—circuits, nomographs, designs and ap- 
plications: a complete handbook for industrial, mobile and 
aviation systems. 


LOCAL SOURCES—an index to local outlets for speedy sup- 
plier selection. 
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PRICE $10. 


Immediate Delivery. 


FLUID POWER DIRECTORY, 812 Huron Road, Cleveland 15, Ohio 
Please send .......... copylies) of the 1960/6! edition 
priced at $10.00 a copy. (0 Check enclosed [ Bill me 
Name: .... Title: 
Company: 
Address: 

compiled and published by 


HYDRAULICS & PNEUMATICS 
The Magazine of Fluid Power 


October, 1960 





America’s 


‘irst IP 


cO-Mpact 
‘ylinder 


INTERNAL KEY 
TIE-RODLESS-TYPE SERIES 101A 


Air 150 psi—Hydraulic up to 1500 psi 
Fits where others won't 
Meets J/C Standards, Bulletin 101A 


This original space-saving cylinder is the 
most compact, streamlined and versatile 
cylinder available. It requires one-third less 
installation space and has a greater ratio of 
power to its size and weight than tie-rod- 
type cylinders with the same bore and psi 
rating. In addition, the ports can be rotated 
independently to any convenient location. It 
is easier to service. And by using a majority 
of standard parts and one or two semi- 
standard parts, this component gives you 
the advantage of special cylinders that do 
a better job at a nominal cost 


This compact unit has the lowest coeffi- 
cient of friction. It is designed right to seal 
right to make full-power starts on thrust 
and return strokes to maintain perfect 
rod alignment and cushion piston shocks. 
End plugs are tapped for universal mounting. 


Coupon below brings Bulletin desired 


Bulletin 101A for Internal Key Tie- 
Rodless type Air and Hydraulic Cylinders 
featured above 
Bulletin 105A—improved Tie-Rod (Heavy 
Duty) Cylinders Hydraulic 2000 psi; 3000 
psi non-shock 
Bulletin 107—Automation (Heavy Duty) 
Air Cylinder for 200 psi operation 
Bulletin 108—Automation (Heavy Duty) 
Hydraulic Cylinder—for 1000 psi operation. 
All O-M Cylinders are available in 1%" to 8" bores 
wilh standard or heavy-duty rods. Complete line of 


mounts and interchangeable parts. Immediate deliv- 
ery on most sizes. MAIL COUPON TODAY. 


pease 5 —o me, 


NEW 
PRODUCTS 


DIRECTIONAL AIR VALVE 


For panel mounting. Single-unit, 3- 
way valves are No or NC. Double- 
unit, 4-way valves provide three 
types of operation. All-purpose 
operating cam may be rotated to 


change from one function to an- 
other. Hardened, sintered | steel 
cams. Synthetic rubber seats and 
seals resist oil. Internal parts are 
totally enclosed. 


Specifications: For 250 psi. Tem- 
perature range from —40 to 200 F. 


Des gnation: Pil otair—Westing- 
house Air Brake Co., Wilmerding, 
Pa. 
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AMPLIFIER 

Operates 2-stage electrohydraulic 
servovalves. Produces a differential 
current in torque-motor coils pro- 
portional to voltage applied at 
amplifier input. Two regulated and 
stabilized power supplies. Variable- 
frequency (200-600 cps) dither 
signal generator reduces effect of 
friction in servosystem’s mechani- 
cal components. 


Specifications: Requires 115 vac, 
120 w. Nominal resistance of 
servovalve’s torque-motor coil is 
1000 ohms, each side. Quiescent 
output current is 5 ma. Maximum 
differential output current is 8 ma. 
Frequency response with feedback 
is 0-1000 cps. Dither amplitude is 
0-3 ma. peak to peak. 


Designation: Model E/DCA-10 
type 100 A—Eastern Industries, 
Inc., Hamden, Conn. 
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THIS ROD WI 





KEEPS DIRT OUT! 


THIS RUBBER RETAINING RING 


THESE BRONZE WIPER RINGS 


PING COMPONENT t 








————_ the efficient SEAL-GUARD® 


Modern Seal-Guard keeps hydraulic and pneumatic systems clean— 
protects packings and entire system. Two knife-like bronze wipers throw 
all contaminants outward as rod retracts into cylinder. Rubber retainer 
absorbs shock and side load, holds wipers in full contact with rod and 
provides an overall outside seal 


Send for all the facts on Seal-Guard. Write E. F. Houghton & Co., 
303 W. Lehigh Ave., Philadelphia 33, Pa. 


» SEAL-GUARD® 
b 


Compony 7 “ \9 
y 


dost Portne, in Produc’ 


ORTMAN-MILLER MACHINE COMPANY 
1 143rd Street, Hammond, Indiana 
Send Bulletins 
0 tg representative 0) 101A & 107 
C) 10sa =) 108 


Nome Position 


Address 


City lone Stote 
me 


Prtedetphs Pe + Chcage «+ ve . vamence Cott « Terente Coneds 











43 


148 HYDRAULICS & PNEUMATICS 





, AM 


ditony i 


PIP 








ALLFLEX 


VIBRATAMERS! 


Custom- 
Engineered 


FAST to 


solve your 


problems. 

In Stainless Steel, 
Bronze, Monel 
write, wire, phone 
today for 


“VIBRATAMER” 
DATALOG an 
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STOP EQUIPMENT SAFELY 


with Wagner 




















AIR POWERED or HYDRAULIC 
BRAKE SYSTEMS 


Wagner makes both air powered and hydraulic industrial 
braking systems that stop your equipment safely, easily, 
economically. 
WAGNER AIR POWERED BRAKING SYSTEMS use the 
same heavy-duty brakes that Wagner builds for hydraulically 
operated overhead crane brakes. Application is flexible . . . any 
number of brakes and control points may be used at reasonable 
distances from each other. 
WAGNER HYDRAULIC BRAKE SYSTEMS let you put the 
right braking system on your large or small cranes. Example: 
new 6” x 3” size brakes are perfect for floor-operated or small 
cab-operated cranes. 
Let your nearby Wagner Sales Engineer help you select the 
braking system best suited to your needs. Call him today. 
wi6o-4 


Wagner Electric oration 


fT iiieD METAL HOSE CO. 
= 6387 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 
3767 Ninth St . Leng Island City 1, N.Y. @ ST 4-5173 





A Full 
Family of 
AIR 4 WAY 4 WAY 
Sub-Base 5 PORT 


AIR CONTROL 
CONT aun = on, 


A LVES VALVES Spr. Ret. 2 Position 


Spr. Ret. 
2 WAY-Inline Bole), Celie) Pi lot Operated Standard or 


Norm. Open-Closed 1 Available 
2 Pos. Spr. Ret — 


OFFMAN 








Nine Basic Valve Types, Seven 
Different Pilots For Hundreds 

: 4 WAY 
2h | of Variations With Few Parts Double 

For Every Air Control Need Oscmentary 
Maximum Operating Efficiency and Dependabil- 2 Position 
ity With Hoffman Valves’ Short Stroke Positive Spr. Ret. 


3 Sealing Poppet Design. Speeds in Excess of 
3 WAY-inline 600 Cycles Per Minute Have Been Proved. Sub-Bose 


Norm. Open-Closed 
2 Pos. Spr. Ret Write For FREE Catalog Line Mounted Mounted 


Standard solenoid pilot 4 WAY 
Is f t . 
| Ress BAOFFMAN | nn | font 
“ 














Twin 
115 or 230 volts (60 Solenoid 
Pilot 





} eae de Vivese ite ) 
with special coils. Whee co 3 Pos. Spe. Cen 
meists re is problem ae. DOROTHY 5 Deen’ te Cokuust F a — 

4 WAYeinline | "0454 avert cols MAGMA in Nest mm fear” 





2 Pos. Spr. Ret 
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ing reduce packing contact area. 
Chelate Two types: fabric coated with syn- 
thetic rubber, and synthetic rubber. 


SUEXEXXXORTESICOONEIAIIOL, LITERATURE {5 sizes have OD's from 1” to 
; ae a4 12”. Heights from %” to 1”. 
eee Ssen Wall thicknesses from k” to 
= Continued from page 62 3/16”. For temperatures to 600F. 

— Bulletin K-260 has drawings, size 
eee. tables, and design tips. Greene, 


ROTATING SHAFT SEALS Tweed & Co., North Wales, Pa. 


Six types: O-ring, cartridge ‘ircle 412 on Time-Saver Card 
grommet, boot, bellows, and laby- 


rinth. Charts of temperature PRESSURE GAGE 
speed, and pressure limits of each Has 360-deg linear dial. Move- 
ment calibrated to dial with ac- 
curacy of +0.15%. Can easily be 
calibrated to any stock dial of same 
range. 12” dial gives equivalent 
scale length of 16” 270-deg dial. 
Pointer movement is balanced at 
mid-scale, zero, and _ full-scale. 
TYWYYEERUUELERERYENI > Pointer motion describes a_ sine 
SINGLE-LIP PISTON SEALS wave, with error equal but of op- 
posite sign for equal increments 
on either side of mid-scale. Since 
zero, mid-scale, and full-scale are 
on a straight line on the dial, the 
dial can be shifted vertically to 
flatten the sine wave. This elimi- 
nates errors between zero and mid- 
scale, and between mid-scale and 
full-scale. without affecting ac- 


TyyTU LU KIL ERUIIIIL type. Bulletin explains construc 


. tion and operating features. Di- 
"es. - © 
$25 335 mension charts. Drawings of typical 


° designs. Bulletin shows mating ro- 


oe Se | tors. 34 pp. Cartriseal Corp., Lin- 


colnwood, Illinois 
411 


For hydraulic or pneumatic re 
ciprocal motion. Resist heat and 
synthetic fluids. Hold shape and 
size. Cannot dry or harden. Low 


Peco oe friction. Walls flare a precise 


measurement beyond nominal cyl- 


inder diameter. Lip interference 
loads cup Outward pressure 
against cylinder wall. Clearance 
at heel and use of single-lip pack- Continued on page |52 


BRIGGS OFFERS YOU, FREE, A 

12 PAGE MANUAL ON HYDRAULIC 
FLUID CIRCUITS AND HYDRAULIC 
OIL FILTRATION 


HERE is a big 8-1/2" x 11", file size, 
12 page, fully illustrated booklet. It's 
brimful of technical data and drawings 
thet every designer and operating engi- 
neer will want to read or keep for ready 


reference. Write for your copy. No ob- 


HYDRAULIC 
OIL FILTERS 


FILTER/SEPARATORS 
AIR AND GAS LINE FILTERS 
REPLACEMENT FILTER CARTRIDGES 


ligation. 


| THE BRIGGS FILTRATION CO. DEPT. 357 WASHINGTON 16, D.C. | 
AT NO COST OR OBLIGATION, SEND ME THE ABOVE | 
HYDRAULIC MANUAL | 


NAME 
COMPANY 
ADDRESS 
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NEEDLE VALVES 


Valves for: 


Liquid Gases 
Remote Control 
Corrosive Fluids 
Hydraulic Systems 
Pneumatic Systems 
Special Applications 


Wide Range of Specs 
Available: 


Pressures: Vacuum to 30,000 psi 
Temperatures: —-320°F t 
© LEAK TIGHT! BUBBLE TIGHT! — The sturdy Ke ih ticle sail + 1900°F - 
sn reo ' » i ue” #. ° 
© SURGE PROTECTED! aniuabivete: cased. 3: ae Sizes: Ye thru 1 in pipe 
evere shoch from either direction threads and many types of 
ead etwas he “ tube ports 
* FLOW—STRAIGHT THROUGH! o Swerve He We cael. ae - 
MAINS LEAK TIGHT! Has been Materials: Carbon Steel, 4140, 
, ; roved outstanding in everything Monel, Aluminum, Brass, and 
© LONG LIFE! EASY CLEANING from machine tools to missiles! vorious types of Stainless Steel 
nvestigate ond see for yourselft Packings: Teflon, Asbestos 
* SIMPLE AND TROUBLE FREE! Write for full detoils types — other snitesieie 
*Patent Applied For Mountings: Regular and Panel 
Dealers in all major cities 


Write for Catalog 


DRAGON ENGINEERING CO., INC. 


Since 1946 P.O. BOX 185, NORWALK, CALIFORNIA 








OUTSTANDING SUCCESS wiTH THE 


PRE-SPIROFLEX setuon or 
HIGH PRESSURE HOSE MANUFACTURE 


e EXTREMELY HIGH PRESSURES ARE OBTAINED 
ALONG WITH SUPER-FLEXIBILITY. 


e THE INDIVIDUALLY CONTROLLED HIGH TENSILE 
WIRES REMAIN INERT AFTER WRAPPING. 


e “STAY-PUT" COVERS ALLOW EASY 
ASSEMBLY OF FITTINGS. 


e LONGER HOSE LIFE DUE TO LESS 
COVER FRICTION. 








BRIT. PROV. PAT. NOS. A, x % 
6944/60. 6945/60. of ; 7 


“Gy mace 


FOR ALL INFORMATION WRITE: 
“MACHINERY DIVISION.” 


B&F CARTER & CO. LTD. totton s"trc.ano 


ELECTRIC CABLE, BRAIDING & WIREROPE MACHINERY OF EVERY DESCRIPTION 


REPRESENTATION IN THE U.S.A. 
PRECI-MATIC CORP., 60 E. 42ND. ST.. NEW YORK 17, N. Y. GRAMS: "“BRAIDERS BOLTON" 
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USEFUL 
LITERATURE 


curacy at zero, mid-scale, and full- 
scale. Change in elastic modulus 
of Bourdon tubes is zero over -50 
to 150 F. Dials for pressures from 
0-60 psi to 0-15,000 psi. Mirror 
finish under pointer minimizes 
parallax error. Bulletin M-28A 
Martin-Decker Corp., Long Beach, 
Calif 


MUFFLERS 


For air motors and vacuum 
pumps, when blast enters muf- 
fler, directional vanes divide it 
into smaller streams. These pour 
into an obstruction-free expansion 
chamber, which reduces their in- 
itial intensity. They bound off its 
perimeter and meet at a common 
collision point. Collision reduces 
velocity and pressure. The harmless 
waves which remain filter through 
muffler’s hyperporous disseminator 
shell. There is no internal packing, 
stuffing, or obstructing _ baffles. 
Working pressure is restricted only 
slightly. Prevents troublesome air 


H-P-M 1” four-way pilot 
valves, single or double solenoid 


[he new H-P-M 4” pilot valve is interchangeable with 
industry standards, handles 9 gpm at 3000 psi, single or 
double solenoid types available. These are quality valves for 
long, heavy-duty service at a price comparable with ordinary 
solenoids. Subplates available for standard mountings. 


H-P-M pilot valves feature totally sealed, oil-immersed sole- 
noids for long life and maintenance free operation — virtually 
millions of extra cycles. Immersed in oil, the solenoid oper- 
ates cooler, shock and pounding is lessened, normal prob- 
lems experienced with air gap type solenoids are eliminated. 
Oil-immersed solenoids have bayonet type connections; serv- 
ice is simplified with no wire connections to break. 


AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY. 
Send for new specification sheets, today. 


H54 


flow and afterblasts. Bulletin has 
photos and illustrations. Diagrams 
of principles of operation. Graphs, 
specifications. Allied Witan Co., 
Cleveland. 
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STOCK CYLINDERS 


Models, dimensions, strokes, and 
prices of air and oil cylinders, 
boosters and tanks. Mountings in- 
clude tie rod, lug, flange, flush side, 
trunnion, and clevis. Variations in- 
clude rotated ports, rotated cushion 
adjustments, rod extensions, mixed 
mountings, piston-rings and Teflon 
piston cup seals. Air cylinders in 
bore sizes from 1%” to 14”. For 750 
psi. Model J hydraulic cylinders in 
same bore sizes, for 2500 psi. Mod- 
el H hydraulic cylinders have bores 
to 8”. For 5000 psi. Miller Fluid 
Power Div., Flick-Reedy Corp., 
Bensenville, Illinois. 
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RING SEALS 

Tetraseals replace O-rings from 
3/16” to 15” ID. Use same groove. 
Extremely close tolerances on rec- 
tangular cross-section. No joints 
or laminations. For almost all stat- 
ic, and some dynamic, applications. 
12-pg brochure has size tables. 
Goshen Rubber Co., Goshen, Ind. 
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MINIATURE PUSHBUTTONS 


Oiltight bushbuttons offer same 
operating and functional units 
available in heavy-duty, models 
with space savings of 40-60%. Op- 
erators include standard (with or 
without guard) and mushroom- 
head pushbuttons, resistor and 
transformer-type illuminated push- 
buttons, resistor and transformer- 
type indicating lights, and push-to- 
test indicating lights. Separable 
nameplates. Install with ordinary 
wire-crimping tool and pliers. Min- 
imum centerline spacing is 1%” 
horizontal and verticle. Pressure- 
type terminations snap on, don't 
jiggle loose to cause intermittent 
open circuits. Encapsulated trans- 
former in illuminated units has iso- 
lated secondary windings. Oper- 
ators available with one No and 
one NC contact, or with two each. 
Multiple oil seals. Bulletin GEA- 
7127 has photos and dimensioned 
drawings of each operator. 10 pp. 
General Electric Co., General Pur- 
pose Control Dept., Bloomington, 


HYDRAULIC PRESS MFG. COMPANY | 


A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 
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Illinois. 
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upc, Aromade nC 
panne cortro! 


OF HYDRAULIC AND 
HEAT TRANSFER 
FLUIDS 


Peak performance 
of hydraulic 
equipment is assured 
by the precise, 
dependable oil 
temperature control 
maintained by the 
Sterlco Temperature 
Control Valve, 
Series 150E. 

It’s completely 
automatic, 
self-contained, 
compact and low 
cost... operates in 
any position. 

Write for details. 





\ 
\ eens a 


Valve 
inc. 


Series 150€ 


-<—- ee 


> 


suite ian, 


5202 West Clinton Avenue ng Milwaukee 23, Wis. 


Industrial Control Division 


Highest Quality 







































































ee For oil, gas 
Low Pressure Drop large flow af. 


passages and straight-line flow assure and other fluids. 
minimum pressure drop. Pressures: 
Excellent Flow Characteristics — pop- 
pet is guided to assure positive sealing 
and prevent cocking. In-line flow A 
H ‘ ainiess ee 
creates a self-cleaning action. to 5.000 psi 
Long Service Life — positive poppet @ Sizes: %” thru 
stop prevents damage to long-life . oy cont 
F . r 
stainless spring. AND.10050-4 
a i r. thru 
@ Rugged — one piece leakproof body + Se 
@ Safe—not affected by foreign particles. Ports 


Write for detailed literature. 


tHe MANATROL corp 
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GENERAL 


tine 


AF-500 and AF-500C 
CLEANABLE WOOL FELT 


Famous for its line of fluid filters, the Gen- 
eral Filters’ 500 series is highly representa- 
tive of Generals’ recognized efficiency. The 





model illustrated, built in two sizes, incor- 
porates a cleanable wool felt element and 
is especially recommended for economical 
protection of hydraulic oils, lubricating oils, 
hydrocarbon liquids, paints and varnishes. 
Lifetime iron and steel construction. Install 
with inlet at top or bottom. Wool element 
with wire screen core to prevent collapsing, 
5 or 15 microns, cleans easily in any suit- 
able solvent. 


AF-500-X SERIES 
with THROWAWAY Cartridge 


For quick filter changes with minimum machine shutdown 
the “X” series is a proved performer. Choice of three phenol 
resin-treated pleated paper throwaway cartridges: 5, 15, 
or 35 microns. BIG filtering area — 3000 sq. in. — ideal for 
lowest cost performance. 


AF-500 CM and CMS 
HIGH PRESSURE 


Heavy-duty model for working pressure up 
to 1000 psi. Available in two sizes. Same 
cleanable wool felt element used in AF-500 
filter. 


3000 SERIES 


SUMP TYPE 
FILTER 


Five sizes from 8 to 50 gpm. Monel mesh 
screen pleated element for submerged in- 
stallation. Can be installed individually or 
in multiples of two or more for greater 
capacity. 100-mesh standard — other sizes 
available. 








10 MONEY SAVING MODELS 


General Filters’ wide range of fluid filters provide 
maximum service and performance for practically 
any industrial application. Meet J.1.C. standards. 
Write for information and prices 


GENERAL FILTERS, Inc. 


43800 GRAND wap AVE. + NOVI, MICHIGAN 
In C da: dian General Filters, Ltd. 
39 Codified Bivd., Scarborough, Ontario 
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Charlies H. Smith to assist 
president of WABCO 

Charles H. Smith has been made 
special assistant to A. King Me 
Cord, president of Westinghouse 
Air Brake Co., Pittsburgh. Smith's 
work will be connected with 
WABCO affiliates in France, Ger- 
many, Italy, Belgium, Switzerland, 
and Spain. He retired from the 
Navy in 1959, as a Rear Admiral 


Parker-Hannifin 
appoints two 

Donald W. Lange has been pro- 
moted to sales engineer in the Chi- 
cago office of Parker-Hannifin 
Corp. He will handle industrial hy 
draulic and pneumatic products 
Lange was assistant product sales 
manager on cylinders with Hanni- 
fin Co. div. He joined Hannifin in 
1952. Donald L. Wilson will rep 
resent Parker Seal Co. in western 
Ohio and eastern Pennsylvania. 
He was with Dayton Rubber Co. 


Be a ory 
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Anderson 


Anderson heads engineering 
for new group at Crane Co. 


Dr. Jack S. Anderson is director 
of engineering for the newly formed 
Systems and Controls Group of 
Crane Co. The group is composed 
of Hydro-Aire Co., Burbank, pro- 
ducer of specialized hydraulic, 
pneumatic, electrical, and indus- 
trial controls. Chapman Valve Co., 


News about people, manufacturers 
and sales organizations 


Indian Orchard, Mass., developer 
and producer of heavy valving, and 
Swartout Co., Hooksett, N. H.., 
manufacturer of electronic and 
electro-mechanical controls. Ander- 
son joins Crane after six years as 
vice president of engineering for all 
subsidiaries of Royal Industries, 
Inc. He will coordinate product 
lines and direct the systems ca- 
pability for the group. He holds 
patents in guidance and control 
systems for underwater missiles and 
a numerical contro! system for 
tape programming in machine tool 
automation 


Clarkson to manage 
Cuno sales promotion 
Frederick H. Clarkson, Jr., has 
been made sales promotion man- 
ager of Cuno Engineering Corp., 
Industrial Div., Meriden, Conn. He 
was advertising manager, Taft- 
Pierce Mfg. Co., Woonsocket, R. I 


Jean Mercier will lead 
new hydraulics company 


Jean Mercier is president of a 
new firm, Olaer Products, Inc., 
Westbury, L. I. The company will 
supply engineering, service, and 
prototype facilities in the fluid pow- 
er and electrical fields. Mercier is 
president of Olaer France, S. A., 
and a consultant to Greer Hydrau- 
lics, Inc. His inventions include the 
piston accumulator in 1934 and the 
bladder accumulator in 1938. He 
holds more than 200 patents in the 
United States and more than 1000 
in other countries. The air-suspen- 
sion used on most American buses, 
trucks, and automobiles is one of 
his developments. Stephen Polan- 
ski, vice president and general man- 
ager of Olaer Products, was oper- 
ations manager of Greer. 


Denison names McCarthy 
field engineer 

Denison Engineering Div., Amer- 
ican Brake Shoe Co., Columbus, 
Ohio, has appointed Ronald J. Mc- 
Carthy as a field engineer. He will 
work out of the division's Midwest 
regional office, Chicago. His terri- 
tory is Wisconsin, Minnesota, the 
Dakotas, and Upper Michigan. 


McCarthy Chao 


Chao heads Vickers R & D 


Dr. W. Wai Chao has been ap- 
pointed director of research and 
development for Vickers, Inc., Div. 
Sperry Rand Corp., Detroit. Before 
joining Vickers as research chief 
last year, he directed engineering 
of the second-stage liquid rocket 
engine for the Discoverer program, 
and altitude-control rocket systems 
for Project Mercury and the X-15 
airplane. 


New fluid power 
consultants 


The R. E. Raymond Co., Zanes- 
ville, Ohio, recently organized by 
R. E. Raymond will specialize in 
fluid power applications. Formerly 
with Racine Hydraulics & Machin- 
ery, Inc., and Simplex Engineering 
Co., Mr. Raymond offers valuable 
experience in designing in ad- 
vanced hydraulic systems and com- 
ponents. 


Continued on page 1/56 
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NEW pressure compensated 
LOW FLOW rate regulator 


controls Flew as low as 2 cubic inches per minute. 

ene of +10% over a pressure differential of 1000 psi at 2 
Especially good for machine tools, air-oil cylinders, jet engine 
starters, er anywhere a low rate of oil or fuel flow must be con- 
trolled accerately. 

Designed for panel mounting on test stands or bracked mounted 
in pipe lines. 

Built-in check valve provides free flow in reverse direction. 
Adjustable between 2 and 90 cubic inches per minute. 


Write for illustrated circular with blueprint. 


FLUID POWER ACCESSORIES, INC 


P. 0. Box 64, 2051 Railroad Avenue Glenview, Illinois 


Pm Han 
Hydraulic 
Pumps 


@ Single and Double Designs 


to 20,000 ps 


e With or Without Reservoi 


160 cubic inch reservoir with 8”x 8” base plate and 18” 
long handle. 

Available with optional size pistons %”, %”, 4%”, 1” and 
1%” 

We specialize in the manufacture of hand pump units 
which operate in temperatures from —65° F. to +160° F. 
and with any capacity reservoirs required. Pumps can be 
furnished on special order with custom seals to handle 
various aircraft types of fuels such as Pydraul, Skydrol, 
Oronite, etc. 

The single pump with %”, 4%”, 1” or 1%” piston is now 
available in stainless steel. 

for additional information write: 


WILLIAM S. PINE 


hydraulic hand pumps for 1001 uses 
1635 East 22nd St., Los Angeles 11, Calif. 
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more good 
reason to think 
about 


CUSHIONED STEEL VALVES assure extremely 
quiet operation for QUINCY COMPRESSORS. Each 
valve and seat is a separate assembly that can be 
removed for inspection without disturbing the other 
valves. 


Designed by engineers who have pioneered air com- 
pressor advances for 40 years, each QUINCY is built 
to provide maximum service efficiency and long life. 
Cushioned steel valves are only 1 reason for 
QUINCY’S outstanding performance. Lynite connect- 
ing rods, automotive type pistons, Safe-Q-Lube pres- 
sure lubrication and Loadless Starting all contribute 
their functions and quality to the overall performance 
of QUINCY COMPRESSORS. The point is simply 
that you can count on a Quincy — for years. CHECK 
THE “Q-LINE” NOW —a complete range of indus- 


trial models for all applications. 


fuine 


QUINCY COMPRESSOR CO., Quincy, Illinois 


Makers of the World's Finest Air Compressors 
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Union Carbide Silicones 
Div. appoints nine 


Union Carbide ( orp 's Silicones 
Dir New York, has appointed 
|. C. Malone assistant to the gen- 


of 


eral manager. He was assistant 
superintendent of the Institute, 
W. Va., plant of UCC’s Chemicals 
Co. C. T. Schieman, Jr., was made 
general sales manager of the divi- 
sion, and P. S. Manchester, assis- 
tant general sales manager. R. S. 
Wishart is the new manager, prod- 
uct marketing. Dr. T. F. Hart is 
product manager of fluids, and 
J. H. Lorenz, product manager of 
resins and water repellents. Three 
changes were made in the field 


sales group. T. J. Fontelieu, Jr., 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 
Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted. 

Capital Filter Units are designed with 
one-piece construction — no screws or 
nuts to work loose and be lost or mis- 
laid, Simple and easy to clean by any 
method 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area. 
Monel support supplies extra sturdiness. 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type). 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 


Metal Insert and Cadmium Plated Top 
and Bottom. 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


Built from Monel Metal they are im- 
pervious to rust and corrosion, 


Capital 
Line Type 
Filter 


(|[APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 


31 


is eastern region manager. F. S. 
Phinney is southern region man- 
ager. C. F. Tripp is region prod- 
uct manager, eastern region. 


Kellerman promoted to 
major post by Bendix 

The Bendix Corp. promoted 
Karl F. Kellerman assistant to the 
Executive vice president. Keller- 
man will assist in the expansion of 
Bendix commercial & industrial ac- 
tivities at both divisional and cor- 
porate levels. Prior to joining 
Bendix in 1955, he was president of 
Kellerman & Co. 


American Sealants 
names Patlovitch 

Ted Patlovitch was named repre- 
sentative for American Sealants 
Co., Hartford, Conn. His territory 
will include New Jersey, Eastern 
Pennsylvania, Delaware and Mary- 
land. 


‘oe 


Patlovich Patterson 


Patterson appointed 
sales engineer 


C. E. Rucker, president of the 
Rucker Co. has appointed Wayne 
D. Patterson sales engineer for the 
company’s Los Angeles office. 


Dowty appoints four 


Dowty Group Ltd., Cheltenham, 
England, announced the following 
appointments: F. Bastow is Man- 
aging Director of Dowty Seals Ltd. 
C. F. Porter and K. G. Ware are 
named to the Board of Dowty Min- 
ing Equipment Ltd., and C. N. 
King is appointed to the Board of 
Dowty Hydraulic Units Ltd 


Harter to manage Vickers’ 
district office in Houston 


Vickers, Inc., Div. Sperry Rand 
Corp., Detroit, has named Donald 
R. Harter district manager of its 
Houston office. He will be in 
charge of sales and service for 
Vickers industrial and mobile hy- 
draulics. Harter joined the firm in 
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1953. He was an application engi- 


neer in the Cleveland office Til Dependable Continuous Operation 


= 
«2 


Harter Alaback 
Aleback to promote sale of : . 
Young's coolers, condensers Guided Piston 


Young Radiator Co., Racine, has 
named Lloyd A. Alaback as a sales R E L | t F VA LV E 
representative in the Tulsa area. He 
heads the Thermal Engineering 
Co., Tulsa. Alaback will promote 
the sale of jacket water coolers, ® Long Life — hardened parts 


evaporative coolers, and HC air- dtneat Geen os 
‘ : up to 600 psi 
cooled coolers and condensers ® Accurate Low Pressure Regulation Oil . 


@ Compact Flows: to 20 gpm 
° . 1 “n” 3 “ 
Schatz named assistant = Quiet ae 34° and 1" Sate 


eneral manager . 
9 ge @ Fast Response Write for detailed literature. 


Raymond C. Shatz was named 
assistant general manager of the Manufacturers of Hydraulic Valves and Devices 
Cox Engineering Co., Inc., distrib- Relief Valves © Check Volves © Restrictor Valves 
utors, engineers, and contractors FE luid Needle Valves ® Pilot Check Valves ® Special Valves 
of fluid power equipment in De- ontrol . inc. Pressure Compensated Flow Regulators 


troit and Toledo, Ohio. Prior to 





P.O. BOX 186 MENTOR, OHIO 
Continued on next page Member of National Fluid Power Association 








Typical reports from users: 


“Never wear out or give trouble” 


’ AIR PUMPS 
Here's why LEIMAN “Used 350 pumps without a complaint" 


Put “Lifetime” Dependability Pest 0 


“12 years without any attention, 
except lubrication” 


into your Machines! 


If the operation of your machines depends 
on a reliable, steady source of vacuum 
(suction) or air pressure—install Leiman 
Air Pumps. They will last for the life of your 
equipment—providing fully-rated capacity, 
year after year, with little or no maintenance. 





The simplified design of Leiman Air Pumps 
has fewer moving parts—provides greater 
capacity in smaller pumps to compact your 
designs. Airflow is smooth—operation 
extremely quiet. A wide range of models 
and sizes is available to meet your operating 
conditions. Experienced engineers are at 
your service on any design or installation 
problem. 


LEIMAN BROS., INC. 
151 Christie St., Newark 5, N. J. 
Established 1887 


Rotary Positive 
Write for new catalog showing construction, 
types, sizes and specifications, plus Application iy} PUMPS 
Book containing many “how-to-do-it” blueprints 


Vacuum to 29.9" Hg Pressure to 20 p.s.i.g Volume to 162 c.f.m 
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When water or oil 
in gases cannot 
be folerated... 


INSTALL ROBBINS 


dehydration 
equipment 


Robbins Aviation offers you both dis- 
posable cartridge type and refrigeration 
type dehydration systems for practically 
all types of gases ...equipment designed 
and built to rigid quality control stand- 
ards to give you maximum satisfaction in 
efficient trouble-free performance. 

Robbins equipment is used extensively 
for aircraft pneumatic systems, test lab- 
oratory equipment, mobile compressor 
trailers, hydraulic system purging, mis- 
sile charging and pressurizing systems, 
for instrument, laboratory, and factory 
air, controlled atmospheres for brazing 
and heat-treating furnaces, etc. Mechan- 
ical filters, drier and purifier chambers, 
refillable and disposable cartridges, dew- 


point indicators also available 


Fast, positive, economical 
removal of water or oil 
vapor and impurities 

12,000 PSI 


4 to 1 
—100°F 


Pressures to 
Safety Factor 
Dewpoints to 
Oil Vapor 
Removed to. ..as low as 0.3 ppm/w 


Write today 
for 
complete 
information! 


Manufacturers of high quality valves 
and dehydration equipment 

1350 E. 38th St., Los 

Ludlow 9-522] 
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Angeles 58, Ce 


meri 
SCRIPTS OF 
INDUSTRY 


joining the Cox organization, 
Schatz was associated with De- 
troit Aluminum & Brass, Packard 
Motor Co., and Briggs Mfg. Co. 


” 


Schatz Piehl 


Piehl to manage sales 
of Alemite marketing div. 


M. W. Piehl has been appointed 
sales manager of the marketing 
div., Alemite Div., Stewart-Warner 
Corp., Chicago. He was head of 
Alemite lubrication and automotive 
service equipment sales to major 
oil and automotive jobbers. He 
joined Alemite in 1937. 


SESSSHSSERERR ERR eeeeee ee, 
j 


Piston Type 


1 Pint to 
23 Gallons 


3000 PSI 
Working 
Pressure 


Low Piston 
Inertia 


Low 
Hysterisis 


12,000 PSI 
Minimum Burst 
PROMPT DELIVERY... 


Burkhardt promoted 


Kenneth W. Burkhardt was ap- 
pointed director, design standard- 
ization for American-Standard In- 
dustrial Division. Burkhardt joined 
the division’s engineering analysis 
department in 1936, and held vari- 
ous positions in engineering till 
1959 when he became product de- 
velopment engineer. Succeeding 
Burkhardt in that capacity is Wil- 
liam E. Wendover. 


New distributors 


Greer Hydraulics, Inc., Los 
Angeles and New York, has named 
two distributors of its accumulators. 
Hydraulic & Air Equipment Co., 
Inc., Portland, Oregon, will cover 
Washington, Oregon, and nine 
northern counties of California. 
Paul-Munroe Hydraulics, Bell Gar- 
dens, Calif., will take Arizona and 
the ten most southern counties of 
California. 

Air Draulics Sales Co., Memphis, 
will represent Ortman-Miller Ma- 
chine Co., Inc., in western Ten- 
nessee, Arkansas, Mississippi, and 
Louisiana. 


Continued on page 160 
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WRITE 
for our 
NEW 
23-Page 
CATALOG 


e No Obligation 


Most sizes from STOCK. 


FLUID POWER DIVISION 
HALE FIRE. PUMP COMPANY 


Conshohocken, Pennsylvania 


An Organization with over 45 Years of Hydraulic Experience 
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7 ways better than other 
thread-sealants you’ve used 


Fast, easy, neat to apply... wrap once around joint, 
tear off, that’s all! @ Lubricates as it seals ... no thread 
galling, even on stainless steel or plastic m Never hard- 
ens ... maintains original seal forever... prevents frozen 
joints for easy disassembly anytime @ Seals threaded, 
flared or butted joints @ Unaffected by high tempera- 
tures, alkalies, acids, chemicals @ Handy self-dispenser 
rolls @ 1 to 2¢ per average joint. 





Mail to: FRIESLAND PLASTICS CO., Friesland, Wis. 
for free sample in [(] 4%" 1) 4%” DO \%" CO I” width 


Address .... 








NEW PANEL MOUNTING j 
AIR QUICK CONNECTS e 


5 
@ New versatility for air circuitry is now available thru two 
new styles of panel mounting CLIPPARD Quick-Connects. 

Shown at middle left is MQC-3 with female 10-32 port at 
rear for meta! or flexible tube fittings. At middle right is 
MQC-2, provided with male 10-32 thread. A’ . ottom right is 
MQC-1 for clamp or manifold mounting. At top is the “Minia- 
ture Switch of Pneumatics” — CLIPPARD Miniature Air Valve 
MAV-3 equipped with push button, available in 2, 3 and 4 
way models. 

For complete data on these 
and other compact CLIPPARD Flow 
Control, Needle and Check Valves, 
Valve Solenoids, Fittings and 
Accessories — 


Write for New Bulletin No. 960 


Chippard INSTRUMENT LABORATORY, INC. 


7386 Colerain Rd., Cincinnati 39, 0. * Phone JAckson 1-4261 


Manufacturers of Miniature Pneumatic Devices, RF. Coils, Electronic Equipment 


Ciippard 


Minimatics 
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Fouled valves and excessive pump wear are 
frequently caused by abrasive ferrous metal 


particles that are circulating in the fluid of 


a hydraulic system. 


You can eliminate this problem by installing 
a Lisle Magnetic Plug in the flow path or 
sump. The powerful magnet in the Lisle Plug 
attracts and holds these ferrous particles; 
assures better performance of the entire 
hydraulic system. 


Write for Catalog 
and Test Samples. 


CORPORATION 
' wa 
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new 10,000 psi 
FOUR-WAY VALVES 


| 
| 


POST 
SCRIPTS OF 
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Sheffer Corp., Cincinnati, has 
named four distributors. Air & Hy- 
draulic Equipment Co., Hacken- 
sack, N. J. serves New Jersey. 
Covering Nebraska and western 
lowa is Brand Hydraulics, Omaha. 
Carbide Service Co., Detroit, has 


dle Hannifin’s Crown line of com- 
pressed-air preparation units. Sup- 
plies for Industry, Inc., Tucson, 
will distribute hose and reusable 
fittings made by Parker Fittings 
& Hose Div., Cleveland and Eaton, 
Ohio. Depatie Fluid Power Co., 
Inc., Kalamazoo, is franchised for 
the division’s tube fittings and tube 
working tools. Newly-formed Fluid- 
line Engineering, Inc., Chicago, has 
taken over Wallace Tube Div.’s 
distributorship on Parker tube and 
hose fittings, and the accumula- 
tors of Parker Hydraulics Div., 


Cleveland. Fluidline is franchised 
for Hannifin air valves, cylinders, 
and compressed-air preparation 
units. Wallace Tube will devote full 
attention to its pipe and - tube 
fabricating equipment and services. 


the Michigan territory. Tri-State 
Supply Co. of New York, Brooklyn, 
is assigned to the five boroughs of 
New York and Long Island. 


Hannifin Co. Div., Parker-Han- 
nifin Corp., Des Plaines, Illinois, 
has named two firms to distribute 
its air and hydraulic cylinders and 
air valves. They are Louis H. Hein 
Co., West Conshohocken, Pa., Jer- 
sey City, and Baltimore; and Niel- 
sen Hydraulic Equipment, Inc., 
Pelham Manor, N. Y. Nielsen has 
branches in Linden, N. J., and West 
Hartford, Conn. Manufacturer Sup- 
ply Co., Chicago, and Ritter Engi- 
neering Co., Milwaukee, will han- 


Industrial nylon hose of Synflex 
Products Div., Samuel Moore & 
Co., Mantua, Ohio, will be handled 
by Hope Rubber Co., Fitchburg, 
Mass., F. B. Wright Co., Dearborn, 
Shively Brothers, Inc., Flint, and 
Kent Rubber Supply Co., Grand 
Rapids. Continental Air Equip- 
ment, Brooklyn, will specialize in 
Synflex self-storing air hose. 


effortless operation 
for applications up to 
10,000 psi 


Have »blems on hydraulic 


valving pr 


Continued on page 162 


ipplications calling for high pressures up 


» 10,000 psi? This new GREENLEE Four 


Way Valve may be your answer. Simple, 


rouble-free spool-type valve com 


pletely balanced to provide etfortless 


...from MARSH | 


Small Solenoid Valves 
that fill a BIG Order 


Designed to meet the need for positive- 
acting tight-seating valves for use on wide 
variety of media, including oxygen, hydro- 
gen, acetylene, etc. 


Two Types: 
Conduit type and grommet type. Port sizes 
1/8” and 1/4” NPT. 


Ten orifice sizes: 3/64" through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also available 
in 12, 24, 208, 230, 460 V. A. C. 


Pressure to 540 psi. 

Small, but with more strength in the 
Marsh manner. Coils never overheat. En- 
tire assembly leak tight. Remarkably 
quiet operation. Cleanable without break- 
ing connections. Used in any position. 
Bodies either brass bar stock or 18-8 stain- 
less steel. All moving parts stainless. 
Underwriters’ approved for use on oxygen 
and hydrogen and as safety valves. 


peration at any pressure in any position 





t operates with the same ease at 10,000 


si as at 0 psi. Panel mounted for universal 
available Pre 


(Max. leak 


10,000 psi 


adaptability Subplate 


sion-macde precision-tested 
cu. in. per minute at 
for illustrated data sheet 


meuTeas 


Conduit-type Master- 
mite. Grommet-type 
also available. 








THE GREENLEE LINE ALSO INCLUDES A 
WIDE SELECTION OF HAND AND POWER- 
OPERATED HYDRAULIC PUMPS 





MARSH INSTRUMENT COMPANY 
Dept. 19, Skokie, Illinois 


Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 
GREENLEE TOOL CO. Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
1776 Columbia Ave., Rockford, lilinois Rothwell St., Sect. 15, Houston, Texas. 
66 Saver Card ‘ircle n Time-Saver Card 
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No hands needed to maintain exact required pressure indefinitely! Now 
save the time and effort of a hand pump. ideal for valve and fitting test- 
ing and as hydraulic power source for operating small presses, jacks, 
rams, clamping devices, etc. Choice of 6 models for pressures to 10,000 
PS! (working from compressed air at 5 to 100 PSI). Aliso Single and 
Double-Acting AIRHYDROPUMPS with pressures to 100,000 PSI. Write for 
complete information 


AIRGYVDROPUMP sunior 


DAVIES BROS. GLADSTONE, NEW JERSEY 


TubeXperience in action 


... it’s 100% 
hydrostatically tested 
to recommended 
working pressures 


. is treated with 
a rust preventive 
before shipment 


Here are 8 more reasons why Superior 
(SAE) Hydraulic Steel Tubing is your best buy 
e Ease in bending and flaring, with no loss of ductility in storage or 
service—by use of 0.12"; max. carbon non-aging steel. 
e Consistently uniform tubing—by careful inspection of raw material 
and tubing in process 
e Bright scalefree OD and ID—by controlled atmosphere annealing 
Smooth ID by mandrel drawing close to finish size 
e Assured cleanliness by hot solvent degreasing before process anneals 
and shipment 
e Flare-inspected quality based on 35 increase of OD. 
e All tubing boxed and wrapped for cleanliness and to protect against 
bending and denting during shipment or in warehouse storage 
e Complete range of sizes stocked and sold by leading steel “Serv 
e Centers.” 
SEND FOR YOUR COPY Bullet 9, containing bending data, 
working and bursting pressures, and flow information. Handy refer 
vaterial for your files. Write Superior Tube Company, 2030 
Ge antown Ave., Norristow 


The big name in small tubing 


NORRISTOWN, PA. 


1 mnalyses .010 in. to in. OD—certain analyses in light walls up to 2% in. OD 
West Coast: Pacific Tube Co., Los Angeles, Calif. « FIRST STEEL TUBE MILL IN THE WEST 
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KOHLER 
PRECISION CONTROLS 


Relied upon for 
quality, 
engineering, 
workmanship 


Kohler Precision Controls include a wide 
range of valves, fittings and parts in vari- 
ous types and sizes for industrial equip- 
ment, automotive, aircraft and missile 
applications. Complete facilities in one 
plant, with unified supervision, contrib- 
ute to maximum control in manufacture, 
prompt deliveries. Ultra-sonic cleaning 
facilities. Air filtered to 10 microns in area 
where hydraulic system components are 
assembled, tested and packaged. Write for 
information. 

Send for catalog with complete data on: 


— CHECK VALVES 
Cone Type 

KOHLER Soft Seat Type 

Swing Type 


PRESSURE RELIEF 
VALVES 


RESTRICTOR VALVES 
JET ENGINE PARTS 
AIR VALVES 

NEEDLE VALVES 
ENGINE PRIMERS 
PLUG VALVES 


KOHLER CO. Established 1873 KOHLER, WIS 


KOHLER or KOHLER 
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NEED BETTER 


MOISTURE 
AND OIL 
REMOVAL? 


(for your compressed air system) 


CENTRIFUGAL 


SEPARATION — — 
Only the Adams CYCLONE Sepa- 


rator assures peak efficiency in the 
removal of oil and water from your 
compressed air system. Top operation is 
achieved from one-quarter to full load by 
the exclusive cyclone design. It is a proven 
principle of operation which automatically 
compensates for variation in load to main- 


THE INWER 
VORTEX 


CYCLONIC SEPARATION 
TAKES PLACE AT APEX 


POST 
SCRIPTS OF 
INDUSTRY 


Automation Equipment & Supply 
Co., Pittsburgh, is now a sales 
representative of Fluid Controls, 
Inc., Mentor, Ohio. The company 
will sell the hydraulic valves and 
devices in western Pennsylvania, 
West Virginia, and eastern Ohio. 


Air Equipment Co., 
will market the air 
filters, regulators, and lubricators 
of Wilkerson Corp., Englewood, 
Colorado. Industrial will cover 
Indiana. 


Industrial 
Indianapolis, 


tain constant separating efficiency. The 

underlying feature is the inner cyclonic 

vortex formed within the unit itself by 

the air stream. The diameter of the vortex 

changes in proportion to variations in the 

load or air velocity. However, the angular air velocity, the RPMs, remain con- 

stant — and it is the angular velocity the infinite changes of direction, which 
effect the separation of entrained particles at practically constant efficiency. 

Remember, your aftercooler is only as effective as the separator which 

removes the condensed oil and water. Find out today how the Adams design 

can improve your oil and moisture removal efficiency. Write today for your 


Maximum Working Force 
in Minimum Working 


Space 


copy of Bulletin 714 


R. P. ADAMS CO., INC. 


vew Maximum Performance cear pump 


249 EAST PARK DRIVE 
BUFFALO 17, NEW YORK 


Speeds to 2800 RPM 


Temperatures to 250° F 


f 
f i 
with min. 55 SSU 4 : $ , 
' Sy 
tl eal 
y 


BERRY/ DOWTY 
GPA3 Series 


Milwaukee 


Air or Hydraulic 


Pressures to 2250 PSI CYLINDERS 


continuous 


@ Quality Construc- @ No Costly Down 

tion Throughout Time 

@ Gveranteed Top @ Precision Designed 

Performance ~Heavy Duty Service 
@ Conforms te JIC Specifications 


Flow rates to 60 GPM 


Get all the facts and see how Milwaukee Cylin- 
ders save space and weight . . . Save on originel 
cost and seve on maintenance. 

ATA Write today for 
MAIL FOR COMPLETE D Gene Qulitinn AtOe and 00-000 


Berry Hydraulics 
Corinth 1, Miss 


Stondord Models 
Hydroulic Bore Size 1'/2 to 12” 
Air Bore Size 1'/2 to 14” 

Name Specials built 
to your specifications 


Company 


MILWAUKEE CYLINDER CO. 


ee ee 


HYDRAU rry 
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5755 So. Pennsylvania Ave., Cudahy, Wis. 
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MARKET PLACE 





Whee to @ box number in the 
Meriet ce, address your letter to 

droulics & Pneumatics, 812 Huroe R b 
Clevelend 15, Ohic. Attention: Box No. 


LINES WANTED 
Manufacturers Agent covering 
OEM Industrial, Aircraft, Auto- 
motive interested in new lines, 
Michigan, Indiana, Ohio. Write 
Box 10260, HYDRAULICS & PNEU- 
MATICS. 

REPRESENTATIVES WANTED 

To sell piston rings to industrial 
accounts and industrial distribu- 
tors. 

We manufacture all types—1” to 
96” diameter. Good commissions. 
40 years in business. Illinois, Indi- 
ana, Wisconsin and Minnesota ter- 
ritory available. Write Box 10160, 
HYDRAULICS & PNEUMATICS. 


SENIOR SALES ENGINEER WANTED 
Broad experience in sales of major 
hydraulic components to steel and 
equipment industries. Must be able 
to represent Company at top engi- 
neering and purchasing levels. 
Positions open in the Cleveland 
and Pittsburgh area. Some travel 
required. Age 35 to 50. Salary 
$10,000 plus. A fine growth op- 
portunity. All replies confidential 
and will be acknowledged. Write 
Box 10360, HYDRAULICS & PNEU- 
MATICS. 


for any type or 
size of valve! 
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1 SPECIAL VALUE 
f Dy LARGE VOLUME 
7 STRATOPOWER PUMP 


A high volume, positive displacement 
type hydraulic pump. Hes an output 
to 10 gallons per minute at 1500 RPM 
with 3000 PSI. Maximum RPM is 4000. 
Has 16 tooth spline shoft, Part No. 
AND-20002. 


WEW PALLEY 

% Hydraulic Cylinders 
a These specicl Polley 
Hydraulic cylinders ae 
designed to meet the 
most rigid requirements 
of industry. All are of 
heavy duty stee!, Shown 
here are two of our line. 





Available in heavy duty Press type cylinders 
of 3", 5"’, 6" and 8" bores, with thrusts up to 
75 TONS. Also in internal cap types (os at right, 
above) — with bores up to 4” and up to 18,850 Ibs. 
of thrust at 1500 PSI. Write for complete list of 


— 


HYDRAULIC “AUTOMATION” 
“HI-LO” PRESSURE 
PUMPING UNITS 


DELIVERS 21 GPM AT 1500 PSI 


For use in applications where a fast approach to 
work load is desired. Will deliver combined vol- 
ume of both pumps (21 GPM), of pressures up to 
450 PSI, then delivers output of high pressure 
pump (4 GPM) at up to 2000 PSI. Both pumps are 
face mounted on a 5HP, double end, 220/440, 3- 
phase, 60 cycle AC motor. Mounted on a 33 gol, 
reservoir (available without reservoir) 
Size: 35” long x 184" wide x 18)" high, Duly, 
Other Hi-Lo units available, write 

for details. Cet. Ne. DPR-21-1500. . 





Specual Palco Hydraulic Cylinders. 


——— a 
SURPLUS 1500 PSi HYDRAULIC CYLINDER 
Has bore of 3°" — shaft 1-3/16" — stroke 24” — 


O/A length 31”. Reconditioned. 
Cot. No. H-36RSU 3450 





2263 E. VERNON AVE., DEPT. AH-100 
LOS ANGELES 58, CALIF. 
TD ORDER: Send Check or M.O. ~ 1/2 deposit 
with C.0.D.s. Prices F.0.B. Los Angeles. All 








items shipped freight or postage collect. 


SAVE 


Consists of a Surplus Cornelius Compressor — 
combined with a New 1/2 HP, 115/230 V., 60 
cycle AC motor; o mounting frame and built-in 
carrying handle. Pressure tested up to 3000 PSI. 
Ideal to fill air tanks, laboratory use, etc, 





with NOVI's proven air-saver valve 


combining DIRECT AIR, NOVI-MATIC 
4-WAY VALVES and NOVI POPPET VALVES 


NOW —a complete valve actuator so 
small it requires less room than a con 
ventional hand wheel so powerful 
it provides smooth, positive action on 
iny valve 
The Oil-Dyne valve actuator pro 
vides two separate pressures, a higher 
opening pressure and a lower closing 
4. pressure, to protect valve components 
s —_s Any combination of pressures from 50 
Z to a peak of 5000 psi can be arranged 
; For indoor or outdoor service, direct 
a} f or remote control, Oil-Dyne valve ac- 
Ce | tuators can be equipped with any type 
of safety device and signal, explosion 
£ f features, and a hand pump for 
proof featu . pumfe 
emergency manual control 
Oil-Dyne will install actuators on any valve furnished by the cus- 
tomer directly or through any valve manufacturer, or will furnish 
complete actuators, including mounting devices, to customers wish 
ing to make their own installation. For complete information, write 
for Catalog VA-10 


a 
ov 


October, 1960 


ORIGINAL EQUIPMENT NOV! VALVES 

MANUFACTURERS ® Give positive, instant action 
® Have Teflon slides 

Simpler, foolproof air cir ® Need no lubrication 

cuits with NOVI valves ® Are not affected by vibration 

will cut costs and give @ Require no electricity 

® Give guaranteed longer life 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


OIL=DYINE wc. 


2115C West Marquette Road * Chicago 36, Ill. 


PUMPS © CYLINDERS @ VALVES 
PRESSURE SWITCHES @ ACCESSORIES 


better performance 
CONTACT US FOR YOUR LOCAL NOVI-MATIC DEALER 
Novi-Matic Valve Division 
Novi Tool & Machine Co. Novi, Mich 
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TWRéD-JAPE 
PIPE 
JOINT 
SEALER 





-.. mew cutter-dispenser 
Snap-action tempered and ground cutting edge cuts 
tape fast and clean—no stretching 
or tearing. Re-usable clear plastic 
container accommodates 288” o 
576” roll of *” Thred-Tape 

Thred-Tape effectively seals 
practically any fluid, including the 
most destructive acids —temper- 
atures from — 250° to +500°F., 
pressures to thousands of pounds. 
Just snap off to size, wrap around 
to the joint—%e", Ya", Ya" threads, make the connection 
ond 1”. All widths in 288” a. 


Select the size best sited 
rolls, Vy" also in 576” roll 


ws 


6405 OAKTON STREET, MORTON GROVE, ILL. (Chicago Suburb) 


Send for free Thred-Tape sample 
and full information. 


CRANE PACKING COMPANY 





Gages Got ) 
the SHAKES? 
RAY 

PRESSURE SNUBBERS 


Stop: Shaky or False Readings 
Erratic Operation of Equipment 
Frequent Instrument Calibration 
Excessive Wear on Instruments 

and Equipment 


Only RAY Gives you all of these 
Easily and quickly installed @ Self cleaning © 
Functions in ony position @ No mointenance © 
vacuum toe 20,000 p.s.i @ brass, stainless steel, | 
monel, or aluminum @ for air, water, steam, gases, | 
oils, chemicals @ adjustable — 13 voriations @ | 
precision mode to .00025 in @ stock delivery — | 
special units designed to order 

Used by U. S. Navy, Air Force, Maritime Commission and 

thousands of industrial leaders. 


Mail Coupon now to order snubbers, or for com- 
plete information. 








OPERATING G&G MAINTENANCE SPECIALTIES 


300 W. 3rd St., Cherlotte 1, N. C. Order No. 





Pipe Size 
| Fluid Used 
Ship Immed. 
Send Complete information 
c a 7 
| Nome Position 
| Street Address 
City Ione 





Operating Pressure 
(qty.) RAY Pressure Snubbers 
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Get Easier, More Accurate 
Cylinder Speed 
Control 


: with ® 
Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


2,000 (brass 
or aluminum) 
and 5,000 (steel) p.s.i. 


Pnevu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 5 female pipe sizes — Ve" to %”. 
Valve bodies are mode from brass, alum- 
inum, steel or stainless steel. Attractive 
Prices Immediate Delivery. 
Write for Mlustrated Circular and Price List. 
Inlet speedcontro! for Single Acting 
Double Acting Cylinder 


























a, T ST T 
| Auio Ponenis Js 2919 GRAN STREE 


BELLWOOD (Chicago Suburb) ILLINOIS 


Compact axial-piston air motor 
cuts limited-space problems 


12) 


Send for 
Bulletin 
No. 70 


Gardner-Denver axial-piston design packs 2.7 hp in 
63%," dia. x 1334", weighs 38 lb.—permitting use in 
places where space is limited. Rigid spindle, heavy- 
duty bearings and rugged case give this air motor the 
ability to carry an overhung load as great as 1000 Ib. 
with no external spindle support. Speeds to 2600 rpm. 
Starting torque to 82 ft.-lb. Variable speed. Reversible. 
Nonsparking. Works in heat, moisture or dust. Can 
be mounted at any angle. Other sizes from 0.6 to 2.7 hp. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 





Gardner-De pany, Quincy, Illinois 
In Canada: Sacdnes Dents Company (Canada), Lid., 
14 Curity Avenve, Toronte 16, Ontaric 


GARDNER - DENWER 
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SIMPLICITY, RUGGEDNESS, TIGHT SEATING, 











WITH ASCO’S COMPLETE LINE OF 2-WAY SOLENOID VALVES 


ASCO general purpose packless valves are now provided 
in a full %” to 3” range . . . handle pressures up to 350 

8.i.... 4” and %” sizes available to 1500 p.s.i.... provide 
dependable flow control for air, gas, water, light oil and 
other non-corrosive fluids. 

Check these features of the Bulletin 8210A: 

1) Simplicity in construction: Only three operational 
parts: all stainless steel core, stainless steel spring. 
Hycar diaphragm, %”-%” sizes . . 
¥,”".3” sizes. 

(2) Ruggedness: Forged brass bonnet and body insure 
freedom from porosity. 

&) Tight shut-off : Assured by resilient disc construction. 
Compactness: 2%” face to face; 3%” pipe center 
line to top of solenoid; 3-13/16” overall height. ( Nor- 
mally closed, %” x 4” sizes.) 

Mountable in any position: Normally open or nor- 
mally closed. 


. bronze piston 


Fast action: Rapid filling-venting operation permits 

cycling rate to 400 per minute. 
All sizes have full area ports, continuous duty coils de- 
signed for low temperature rise and long life, and are 
available normally open or normally closed with standard, 
water tight or explosion proof solenoid. 

Whatever the crucial factor in your flow-control 

application — reliability, compactness, high cycling 

rate — there is an ASCO valve that meets your need. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


ASCO Valves 


Automatic Switth Co. sos HANOVER RD., FLORHAM PARK, N.J., FRONTIER 7-4600 
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Go Goshen RUBBER 


sLLALS 
PRODUCTS 


eO-RINGS 


TO 
MEET 
ADVANCED 
REQUIREMENTS 


Capitalize on Goshen’s experi- 
ence in serving the needs of 
hundreds of large and small users 
of o-rings in the United States and 
Canada. Precise control of quality 
thru every stage of formulation and 
manufacture is the key to an out- 
Standing record of sealing success. 


GRC o-rings in all standard AN, MS, 
SAE and JIC sizes, in many non-stand- 
ard sizes and in special sizes, are 
available from established and 
proven synthetic and silicone 
specification compounds. Go 
Goshen for efficient sealing 

under most any given 

conditions. 


4 t86iy, 
*% 


Ask for your free copy of 1é-page O-ring 
2 Brochure on size, groove dimensions, com- 
“enn ee pounds and other helpful information. 


other, wubb 0, 1W. 


IF YOU BUY OR SPECIFY O-RINGS 


YOU NEED THIS 
BROCHURE wo 


Croshere febbar 


TETRASEALS* 


This 12-page brochure presents the story of the 
GRC Tetraseal . . . designed for direct o-ring 
substitution in most static, and some dynamic 
applications. Interchangeable with o-rings, size 
for size from %" up to 15” ID, Tetraseals use 
the same groove as an o-ring, hold extremely 
close tolerances on cross section, ID and OD, 
and ore made without joints or laminations. 
What's more, they offer money-saving advan- 
tages, in most cases. 


* 
at EM 6%y 


‘ Te get the full story, with available 
sizes and dimensions, send for your 


1310-0 S. Tenth Street © Goshen, Indiana 





